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11. Abatracl (Umlt: 2110 worda) 

The MIDCO II .site is a seven-acre .storage and disposal facility in Gary, Indiana. The 
surrounding area is predominantly used for industrial purposes, and includes 
34 other potential hazardous waste sites. The underlying aquifer is highly susceptible 
to contamination from surface sources because of the high water table; however, in the 
vicinity of the site, the aquifer is used primarily for non-drinking water purposes. 
The .same operator as at another Superfund site, MIDCO I, began waste operations, 
including drum storage at MIDCO II during the summer of 1976. Following a major fire at 
the MIDCO I site in January 1977, MIDCO transferred the operations from the MIDCO I site 
to the MIDCO II site. Operations included temporarily .storing bulk liquid and drum 
wastes; neutralizing acids and caustics; and disposing of wastes by dumping wastes into 
on.site pits, which allowed wastes to percolate into the ground water. One of these 
pits, the filter pit, had an overflow pipe leading into a ditch, which drained into the 
nearby Grand Calument River. By April 1977 approximately 12,000 to 15,000 55-gallon 
dr~ of waste materials were stored on.site. Additionally, an estimated ten badly -
deteriorated and leaking tanks were holding wastes including oils, oil sludges, 
chlorinated .solvents, paint solvents, paint sludges, acids, and spent cyanides. In 
August 1977 a fire at the site destroyed 50,000 to 60,000 drums. Although most drums 
(See Attached Sheet) 
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16. Abstract (continued) 

were badly damaged a substantial number of drums, including 75 to 100 drums containing 
cyanide, survived the fire. EPA conducted a preliminary investigation resulting in the 
installation of a 10-foot high fence around the site. In 1984 and 1985 EPA cond~cted 
emergency removal activities including repairing and extending the site fence; removing 
most of the remaining drums, tanks, and debris from the site's surface; and removing 
the sludge pits and filter pit contents. The resulting PCB-contaminated soil pile was 
removed and disposed of in an offsite hazardous waste landfill in early 1986, and most 
of the cyanide-contaminated pile was also removed. Removal activities ended in January 
1986. The pcimary contaminants of concern currently affecting the soil, sediment, and 
ground water are VOCs including benzene, toluene, TCE, and xylenes; other organics 
including PCBs; and metals including arsenic, chromium, and lead. 

The selected remedial action for this site includes excavation and treatment of 35,000 
yct 3 of contaminated soil and waste materials using solidification/stabilization 
followed by onsite disposal; excavation and onsite solidification/stabilization of 500 
yd3 of contaminated sediment; covering the site in accordance with RCRA landfill 
closure requirements; ground water pumping and deep well injection in a Class I well if 
EPA grants a petition to allow land disposal of waste prohibited under RCRA; if a 
petition is not approved, ground water will be treated using air stripping and a liquid 
phase granular activated carbon polish system to meet EPA requirements (LDR treatment 
standards), followed by deep well injection or reinjection into the aquifer; ground 
water monitoring; and implementing deed and access restrictions. The ground water 
treatment and underground injection portions of the remedial action may be combined 
with the remedial action for MIDCO I. The estimated present worth cost for the 
remedial action is $18,596,400, which includes annual O&M cost of $733,000, if ground 
water is treated; or $14,419,000, which includes annual O&M costs of $301,000, if 
ground water is not treated. 
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CECI.AAATION FOR 'IHE REa:lRD OF DECISION 

SITE NN1E AND r.cx:;xuON 

Midco II 
Gary, Indiana 

5TATEMENI' OF &.SIS AND RJRFQSE 

'!his decisiat doc::::urre'lt presents the selected remedial action for the Midco 
II site in Gary, Indiana, developed in ao:::ordance with c:::DCA, as amen:jed 

by SARA, an:!, to the extent practicable, the National ccr.tirgency Plan. 
'!his decision is based Cl'l the administrative reccrd for this site. 'Ibe 
attadled imex identifies the i tens \olhi.ch CXI!ilrise the administrative 
reccrd upon ...nich the selection of the remedial action is based. 

'Ihe State of Indiana is ~ to conoJr with the selected remedy. 

'!his is the final remedial action for the Midco II. A surface remcval 
action incl\Jd.in3' remcval an::i off-site disposal of wastes in drums an::i sub­
surface materials in the former slujge pit ard filter bed has been 
c::r:::ztpleted by U.S. EPA. 'Ibe final remedial action will treat the highly 
contaminated subsurface soils ard rraterials that remain at the site an::i 
that are contr.il:luti.n; to ground wter an::i surface water contamination near 
the site, ard will treat the highly contaminated grcurd water near the 
site. 'lbese actions will address the principal threats posed by the site 
\olhi.ch include p.lblic health risks due to future develc::pnent of the site, 
p.lblic health risks due to off-site migration of grcurd water, environ­
mental in'pacts on the ditch northeast of the site ard down-stream 
Wlet.lar:ds. 

The major ~ts of the selected remedial actions include: 

On-site treatment of an estimated 35,000 cubic yards of ccntami.­
nated soil am waste material by solidification/stabilization 
followed by en-site deposition of the solidifia::l material. 
'!he solidification/stabilization cpentia'l 'Will be CXll'lSidered 
sxx:esstul if it reduces the ucbili ty of contaminants so that 
leachate fran the solid mass will not cause exceedarx::e of health 
based levels in the graD'Id water. 

Excavatia'l ani en-site solidification,lstabilizatia'l of 
AI=Prcxbately 500 albic ya%ds of contaminated sedillents in 
the ditch adjacent to the northeast lxuldary of the site, 

Installation ani cpention of a gramd water pmpin;J system to 
intercept contaminated gramd wter fran the site; 

I I 
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Installation and operation of a deep, class I, urdergrourd 
injection well for disposal of the contaminated groond 
water; of if a rx>-mi.gration derronstration is disapproved 
by u.s. EPA, installation and operation of a trea~t 
system for the contaminated groond water to rem::1Ve 
hazardo.ls substarres followed by deep well injectioo of 
the salt CXX'ltarninated water: or installatioo and operatioo 
of a treatment system for the contaminated groond water to 
remove haza.rda.ls substances followed by re.injectioo of the 
salt ocntaminated groond water into the Calumet aquifer in 
a manner that will prevent spread.irq of the salt plume. 

Installation of a conduit in the di tc::h alorq the site an:! 
a final site o::Ner satisfyi.rq RC&\ closure requirements, 
if applicable or if considered relevant an:! appropriate 
(the quality of cap required will deperrl on the results of 
tests on the solidi fed traterial; 

Restriction of site access and .ilrp:lsition of deed restrictions as 
appropriate: 

Related testi.rq an:i lorq tenn moni tori.rq. 

'Ihe ~ter treat:lnent an:i urdergroun:i injection portions of the 
remectial action tray be canbi.ned with the remedial action for Midco I. 
In this case, the canbi.ned treatment constitutes an on-site action, for 
~ of the Off-site Policy an:i for CXJ!l)liance with the requi..rerents 
of the Resource Conservation and Rs::overy Act. 

IJECIAAATICtf 

'Ihe selected remedy is protective of human health an:i the envi.ra1ment., 
attains Federal an:i State requirements that are applicable or relevant and 
awropriate to this remedial action and is c:x:st-effective. 'lhi.s remedy 
satisfies the statutory preference for remedies that errploy treatment that 
reduces toxicity, m:::Cllity or volume as a prin:ipal elatent and utilizes 
:penre.nent solutia'\5 an::! alternative treatment tec::hnoloqies to the JM:~im:trn 
extent practicable. 

:eec:ause this remedy will result in hazanbls substances remai..ninq a1Site 
above health-based levels, a review will be ccrducted within five years 
after cx::mnencement ot renaii.al. actioo to ensure that the remedy contirues 

to prw~/. of hlm!on health on! the envL:awlt . 

. . . 
Ill 
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MIIXl) II. ~. INDIANA 

I. SITE tW1E. LOCATION NID QESCUPITON 

'lhe Midco II site is located at 5900 In:hlstrial Highway (U.S. Route U), 
in GaJ:y, In:tiana (Figure 1) • It is in the northwest quarter of Section 
36, Township 37 North, Ran;e 9 west. 'Ihis is pre::kminantl.y an in:hlstrial 
area, W'here 34 other potential hazamous Vc!Ste sites have been identified. 
'lhere are ffiM residential banes, with the nearest residence al:::o.It 1 mile 
to the sc:uthea.st. Also, there are remnant natural area and wetlan:ls in 
the vicini. t:j as well as areas of undeveloped land scutheast of Midco II . 

'lhe site c:xwers a;:prt:DC:imately 7 acres of level sandy soil and fill 
situated a1 the calumet IaOlS'trine Plain. It is midway between Lake 
Michigan and the Gram calunet River, \lhic:h also flews into lake Michigan. 
It is 1.14 miles sc:uth of Lake Michigan arxl 3/4 of a mile north of the 
Gram calumet River. 

Midco II is bordered by an auto salvage yard on the northwest, a di tc:h ard 
the Conrail Railroad right~f-Wc!Y on the northeast, vacant private larxl on 
the sc:utheast, arxl Irdustrial Highway on the southwest. 'Ihe GaJ:y Ci t:j 
Airport is located on the other side of In:fustrial Highway. 'lhe ditch 
aloog the northeast side of the site flews into the Gram calumet River. 

'!be original relief of this site, as wll as the surrcurxiin; area, 
included alternatirq east· and west trerxiin;, rid:;es an:l swales. How'eVer, 
the tcpoqraphy of the site, as well as the surrcurxiin; area, has been 
extensively li'Cdi.fied by man ard is only locally preserved. 'lhe site 
itself is nc:l'ooo' relatively fiat ard is urderlain by fill mate...""ial an:l san:L 
Since a surface rem:::l'Val. actiat has been c:::arpleted, the remainin; 
c:x::l"ltami..n of ccrx::ern are in subsurface soils and materials, and the 
qrourxi water. 

Ecology: 

'lhere are a l"'.mt:ler of relatively undisturl:led, state-designated nature 
presezves within a three-mile ndius of the site. 'Dlese areas as well as 
other relatively undisturl:led sites, provide habitat for a wide variety of 
migratory an:l resident wildlife. 'lhe scuthem em of Lake Mic:hlgan and 
nearl:Jy habitats are a CCI"'Vergenoe area for migratory birds following the 
north-scuth bounda%y of the Lake. 

Wetland vegetatiat exists in the ditch that is adjacent to the northeast 
border of Midco II. Mallard breeds were cbaerved in this ditch. 'lhe 
mallard has been dasignated as a Species of Special flr(basis by the U.s. 
Fish and Wildlife Service. Midco II is also within the rarqe of the 
Federal.ly-en::!an;ered Indiana bat. In addi.tiat, Bl.andinq'a turtle, a State 
of In:ti.ana-designated en::Jarqered species was d::laerved near Midco n. 
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R.at:bits, rc::bins ard red-win;ed black birds, crayfish ard snawirg turtles 
~ also d::lserved near the site. 

Ground water: 

The surficial san:i aquifer (cal\mlet aquifer) at the Midoo II site exten:is 
to a depth of 45 to 50 feet beneath the site. Historically, the calumet 
aquifer "WaS an ilrp::lrtant gro..trd wter so.lrCe but current aquifer use in 
the vicinity of the Midoo II site is limited. 'Ihe calumet aquifer is very 
susceptible to c::cntami.naticxt fran surface sources because of the high 
wter. table in the area an:::l the very permeable sardy nature of the surface 
soils. At a l::o~ at the airport prq:erty, 62 feet of sott silty clay 
an::i silty clay loam were encountered beneath the calumet aquifer overly.in; 
as D1lCh as 6 feet of hard, silty till. Available test data 5U39est that 
the bedra:k aquifer beneath the site c:x::m.a.i.ns abumant petroleum 
hyt1rocarl::on. 'Ihe l::orin;J penetrated about 40 feet of heavy oil-saturated 
vu;ular dol ani te. 

Figure 2 inr:ticates the grcun:l water flOW' in the calumet aquifer at the 
site. A subtle bJt persistent CJI'C'.l1li water high runs east and 'oleSt 
thrcogh the center of the site. BelOW' the northeast part of the site, the 
grcun:l water miqrates northeast into the adjacent d.itdl. BelOW' the 
sc:uth'west part of the site, the grcun:l water miqrates SOlth under the Gary 
City Airport ani eventually into the Gnrd calumet River. Because of the 
very lo..r c;t"Qll'ld water c;radient, the estimated velocity of the qro.m:i water 
is only 21 feet per year to the northeast ani 16 feet per year to the 
scuth. '!he estimated qroun:i water flOW' rate t.hr'cu;h the clay o:mfi.nin; 
layer belOW' the calurret aquifer is 3 feet per year. 

'Ihe predaninant source of water for both potable and non-potable uses in 
the Midco II area is lake Michigan. '!he well inventory c:xn!ucted in the 
Remedial Investigatiat identified 14 wells within a. mile of the site. 
'Ihree are bedrock wells used by local tusinesses and the aizport for non­
dr.inkin; pJip:ses. Eleven are screened in the calumet aquifer. Nine of 
these are used by local tusinesses for ncn-driJ'1Jd.1g putp:: ses, an:::l two are 
residential wells that are no lager in use, alt:hcugh they were previaJSly 
used for dri.nki.n;. 

surface .Dra.i.nage 

surface drai.naqe traD a small portiat (less than l/2 acre) of the 
northeast en:! of the site news directly into the clitc:h that is northeast 
of the site. OYer the rest of the site, slq:es are o-2 percent, and there 
are no other drainage channels. Instead, the water teporaril.y p:n:Ss in 
the center of the site 1lrilere it eventually eo.raporates or nc:harges the 
grcun:! water. SUrface drainage fran the adjacent scrap yal'd and 
Imustrial Highway also fiCM into these talporary p:n:Ss at Midco II. 

'lbe -.ter level in the ditch is i..ntlm!ltely casuact:a::l to the level in the 
Slrficial aquifer. 'Ihe ditdl acts as a c;ro.n! water sink, and c;taJrd 
water red\arge fran Midco II contrib.Ites a substantial acunt to its fio..r. 
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'1he ditdl flows to the southeast into the Gran:i calumet River, ...nidl is 1-
1/4 mile saitheast of the site. 'lhe gradient in the ditdl is very lao; arrl 
the surface drainage area is mi.nilnal. Fun-off is lao; an:! flo.; in the 
ditdl is probably largely ground water recharge. In addition, vegetation 
in the ditdl slows the flew rate. 'D'1ese conditions su;gest minimal flo..r 
velocities ani greatly reduce::l sediment transport. 

U. SITE HIS1'0RY AND ENFQRCEMENr AC'I'I'VITIE? 

Waste c::pe.rations, includi.n; drum storac]e, were initiated at Midco II 
durin; the suzrrne.r of 1976 by the same operator as at Midco I. In January 
1977, (follcwirg a major !ire at Midco I) Midwest Industrial Waste 
DLc:rnsal o:rrpany was incorporated ostensibly !or operatin; the Midco II 
site, ani the operations at Midco I were transferred to Midco II. 
~tions incll.Xied t.a'rp:lrary bulk liquid ani drum storage of waste an:! 
reclailrable materials, neutralization of acids an:! caustics, ani al-Site 
diS[X'6al via d\.lq:li.n; into on-site pits, which allowed pe.roolation into the 
ground water. one of these pits, called the filter pit, had an overflo..r 
pipe leadin; into the ditdl (Figure 3). 

By April 1977, aJ:Proxilnately 12, ooo to 15, ooo 55~lon drums of waste 
materials were stored on site. In addition, approximately 10 al:xJve ard 
bela.; grcund tanks were accurrul.ated ani used to hold wastes. 'Ihe drums 
were stacked three high, an:! along with the tanks, were badly deteriorated 
ani lea.Jd.n;. 'Ihe wastes included oils, oil sll.Jti;es, dllorinated 
solvents, paint solvents, paint sll.lti;es, acids, ard spent cyanides. Also 
present were waste saturated soils caused by leaki.n; drums ard spillage, 
an q:len durrp CXII"'Si.sting mainly of drums, tires, ani varioos ~ wastes, 
an::l an exc::avated pit c::ontaini.rg unidentified sll.Jti;es. 

In K:ly 1977, the Stream Pollution control Board c:harqed Midco II with 
.irtproper storage of cyanide lWa.Ste, operation of an c:p!l'l dunp, failure to 
obtain a construction or operation pennit, an::l an ~roper discharge of 
sol vents, paint sll.Jti;es, acids, an::1 spent cyanides. 

on Au;ust 15, 1977, a !ire at Midco II destroyed equi.pnent, tuildings, ard 
an estimated 50, 000 to 60, 000 drums, in:::ludirq drums of cyanide stored in 
a b.lildin;. A sul:lstantia.l rurb!r of drums oa1tai.nin.;J chemical wastes 
survived the fire, alt.hcu;h 1ll:lSt were in a very deteriorated cxnii.tion. 
'lhis incl\.Ded 75-100 drums of cyanide. 

tn Februazy 24, 1978, the Ial<e o::unty Circuit o:mt ordered Midwest 
Solvent Disposal c:arpany to :remove an::1 ~ly dispose of d%uns of 
cyanide and ather imustrial wastes fran Midco I an::1 Midco II within 90 
days. 'Ihis onler was never obeyed. 

In 1wgust 1979, the U. 5. EPA saqlled a paint tank, eight barrels, the 
drainage ditdl, drainage ditch seditrent, and residue alaq the ditch. 
Based a1 these results, the united states filed a ~laint in the Federal 
District o:urt in Halml:ni, Indiana un::!er Sectia1 7003 of the Resource 
Q:lnser.latial and Ps!a:Nery Act ~) (Civil Actia1 No. H-79-556) • A 
Preliminary Injunctia'l and 'I'Eq:lorary Restraininj ~was granted a1 
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J'aruu:y 31, 1980 that directed a Midco II prc:p!rty o.mer to rep::>rt on 
efforts to I"E!!'CCVe surface wastes fran Midco II. On December 4, 1980, the 
operators of Midwest Sol vent D:isposa 1 c:arpmy were ordered to subni t to 
u.s. EPA, a plan for the rem:1llal of all wastes stored on Midco II, arrl to 
design a plan to determine the nature arrl extent of soil and qrc:und water 
cx:ntamination. 

However, these court acticns were ineffective, and in February 1981, the 
u.s. EPA cxn:::lucte:::l an investigation to evaluate the possible presence of 
an ao.rte hazard to human health or the envi.ralment which COJ.ld be remedied 
by short-tem safeguards. In respcnse to site c:c:rditicns 1 the u.s. EPA 
fUrded the installatia1 of a 1G-foot high ferce ~ the site. 'llle 
ferce was CXI!pleted in Au;ust 1981. 

'llle u.s. EPA turded a hydrogeologic stu:1y of the site during 1981 to 1983, 
in order to identify contami.nants present in the soil and qrc:und water, 
determine the gt"Cllln:i water flow characteristics I and ascertain the extent 
of c:ontam.i.nation attril:utable to site operations. 

On Janua.cy 19 1 1984 1 the United states filed its First Amended Corplaint 
for Civil Action No. H-79-556, adc1i.rg claims for injunctive relief urx3.er 
section 106 of the catprehensive Envi.ronmental. :Response Ccstpensation an:i 
Liability Act (~) and for ret:::DVery of respa15e CXlSts in:urred by the 
United states un:ier section 107 of c:::ERC!A, and add.i.rg qenerator 
defendants. 

Fran February to March 1984 I the u.s. EPA cxn:ructed emergency rerroval 
activities, :inc:ll.Xiin; the repair and extension of the site fence arrl the 
rerroval of 413 drums of waste. Fran January - March 1985, U.s. EPA 
rarcved the remaining drums (except for 5 drums oattaininq PCB 
cx:ntami.nated soils), tanks and debris fran the surface of the site. 

At the end of July 1985, the U.S. EPA te;an emergercy remc:r..ral of the 
sl~ pit an:! filter bed ccntents (Figure 3). 'Ihe:se materials were 
highly cx:ntami.natai with FCBs an:! cyanide. 'D'1e materials were excavated 
an:i placed in separate piles en site. 'D'1e sl\D;!e pit was backtilled with 
crushed stale an:i the filter bed was backfilled with crushed st:a1e and 
debris frail the site, suc:h as old tires, tire rims an:! CXI'1St%Uctia1 waste. 
In Deoellber 1985, an:! Jaruary 1986, the PCB cx:ntami.nated soil pile was 
rem::wed an:! di~ of in an off-site hazardous waste lan:itill, an:! l%DSt 
of the cyanide cx:ntami.nated pile was removed. 

Mi.dc::o n was plaoeci cn the NatiaW. Priorities List (NPL) in October 1984. 
'n1e NPL is a list of abamcned or uno::ntrolled hazardous waste sites that 
are eligible for investigaticn an:! ranediatia1 UI'Oer c:::DaA. 

'n1e u.s. EPA cx::mpleted a WorK Plan for a perw!ial Investigation,/ 
Feasibility study (RifFS) for this site in Felmary 1985. 'D'1e PJr1X15E! of 
the RI was to collect data needed to detet'mine the tull extant of hazards 
reaai.nin} at the site an:l to evaluate alternatives for ramdial actialS. 
'n1e RI Workplan included qecphysic:al, soil gas, soil, hydl•::qeoloqic:al, 
surface water, surface sed:ilnent an:! qrcund water investigations. HcM!Ver, 
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the u.s. EPA discont.irrue::! its work on the RifFS in April 1985 'When a qro.Jp 
of defen:iants agz:eed to conduct the RifFS in aa:::ordance with the u.s. EPA­
~rcved Work Plan. 

An aquoenent \liaS formalized oo June 19, 1985, by a Partial Consent Decree 
in United states of America v. Midwest SOlvent Rsct:Nery, Inc. et. al. 
lo:iged with the United states District Q:urt for the Northern District of 
In:iiana. 'Ihis Partial Q:lnsent Decree required reilrt:urserent of past CXISts 
ard specified that an RI/FS be carpleted in acx::oroanoe with the u.s. EPA's 
Work Plan for the Midc:o II site by the Defendants. Li.tigatioo was stayed 
until carpletion of the RifFS. 

'Ihe cx:t1tractor for the defermnts started work in May 1985. After review 
of the first draft Rete:tial Investigation (RI) report, U.S. EPA required 
additicral. sa:rtt=>lin; in February 1987. 'Ihe saJ!l'lin:; \liaS cx::rrpleted ard a 
final RI report Wc!S approved by U.S. EPA in March 1988. The c:ontractor 
subnitted the final FS report in February 1989. 

III. OM1UNI'IY RE!ATIONS 

A public meetirq \liaS held on July 18, 1985, to explain the prqosed 
Remedial InvestiqatiOJVFeasibility Study. U.S. EPA \Jirlated the CXIm1JI"'.ity 
on the status of the RI/FS usirq fact sheets in November 1987 ard Oeoeni::>er 
1988. 

A Proposed Plan \liaS prepared explai.ni.rx,; alternatives evaluated ard the 
basis for prefererx::e for one alternative. The Plan \liaS mailed to aver 100 
persons in the CXI!I!IJJ'l.ity. Availability of the Plan \liaS published in two 
local newpapers. A public meetirq was held on April 27, 1989 in a high 
school near the site. 

Verbal public cx:mnents "Were received at the public meetin;J. Written 
o::mrents "Were received fran a resident of Garj, the City of Ha:mlord, the 
In:liana Depart:ment of Highways, and the Midoo steerirq o:mnittee, wh.idl 
represents potentially respousible parties at the site. A suzrmary of the 
major cx:mnents, as well as u.s. :fl:IA's response to them, is incll.lde1 in the 
RespaiSiveness SUltmai'y in the ~· 

'Ihe U.S. EPA-selected remedial acticn; identified in the Record of 
Oecisioo differ tran the preferred alternative described in the Pt• pa;ed 
Plan in the follawin; ways: 

1. As an alternative to deep well injectioo, the qrt:ioo of 
reinjectiCI"l of the cp:'Q.1nd water back into the calumet aquifer 
is allowed followirq treatment, with the cx:n::titiCI"l that this 
c:peratiCI"l not cause spreadinq of the salt plume. 

2. A Treatability Variance is appttMid far the solidificatiav 
stabilizatioo (S/S) cperatioo fran the Ian:l Disposal Rastrictioo 
(UR) Treatment standards. 'Ihis is beir¥} awttMid because 
existin;l available data do net demcusLiate that S/S can attain IIR 
treatment standards c:x:rsistently for all soil and debris at this 
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site. 'Ihe Treatability Variance allows attainment of st.anJaro..s 
that have been dem:Jnstrated to be attainable for soil am debris. 

"N. SCOPE AND BJU: OF FESB:t§E ACI'ION 

Relx:lval of the surface wastes as \1'811 as excavatioo an:l rert¥JVal. of 
ccrrt:aminated soil an:l waste materials fran the sludge pit an:l filter bed 
have been CXJII'leted 1:ly u.s. EPA, (except for approximately 100 Olbic yanis 
of OCC"'taminated soU fran the filter bed \lhich will :remain en-site an:i be 
addressed durin; the final remedial action). 'Ihis is the final remedial 
actioo and will address the renain.i.n; OCC"'taminatioo at the site incl\Xiirg 
o:ntaminated subsurface soU an:l materials, oontaminated groun:l water an:i 
contaminated sectiments in the adjacent ditdl. 

V. SITE OMAC'l'ERISfiq; 

'Ihe RI shc:Jwed that en-site subsurface soils are highly cx:ntami.nated 1:ly a 
l~e runber of dlemicals. Ground water below the site is also highly 
contam.inated, t:ut the contaminated groon:i water does not exten:l very far 
fran the site. Sane surface sediments in the ctitdl north of the site 'lol'ei'e 

also highly contaminated. The groun::l water was also highly saline, 
especially the lower part of the aquifer. The high salinity is theorized 
to be largely due to leadlinq fran fill on the Midco II site as well as on 
adjacent properties. 'Ihis filling cx::curred prior to the Midco operations. 

Sa.lroe: 

On-site subsurface soils are a cont.inui.n; source of oontaminants to the 
grolJ"d water an:l surface water. Fifteen test trenches were excavated 
into the most contam.inated portions of the site an:l thirty sarrples were 
collected to c::haracterize the extent an:l nature of this source. Several 
irdi vidual sam::::es of contamination appear to exist in the northeastern, 
oentral-nort:heastem and southeastern portions of the site. 'Ihe mi.nim.Jm, 
max:imJm and mean cax::ent:rations of chemicals detecte:i in these sarrples are 
surmarized in Table 1 in the~. Elevated o:noentrations of the 
folla.win; ~ (CXI!pU"ed to ba~) were detecte:i: 

aluminum 
arsenic 
baruilD 
cadmium 
c:hra!1i.um 
~ 
lead 
nickel 
zinc 
1, 4 dic:hlorq:tlenol 
iscphorall! 
2,4~lphenol 

methylene c:hloride 
acetone 
2-butanc:ne 
c:hloroform 
1,1,1-trichloroethane 
1, 2-dic:hloroprcpane 
trichloroethene 
1,1,2-trichloroethane 
benzene 
4-methyl-2-pentancl'le 
tetrachloroethene 
toluene 
ethyl.benzene 
total xylenes 
P1enol 

-
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Various :polyararatic hydrocart:ons an::i phthalates were detected in the lor..r 
m;/)(q range. PC:Bs were detected in several sanples at levels belor..r 50 
Jrg!Xg. 

Total volatile organic c::arp::ll1Jl:i were as high as o. 38t by weight an:i 
consisted predani.nantly of ethyl.benzene, toluene an:i xylene. Total semi­
volatile organic~ were as high as 402 m;/)(q ard oonsisted 
predcminately of polyaranatic hydrocarbons, P'lthalates, alkanes, an:i iron 
tricartx::rJyl (~1-2-pyridimyldmethylene) benzamine N,N1 • Arsenic was 
as high as 1,430 m;!)(q, dlranium as high as 1,960 Jlg/l<r;, cq:par as high as 
4,640 m;!)(q, lead as high as 2,810 m;/}cq, zinc as high as 4650 m;/)cg, 
cadmium as high as 11 m;IJ<g an:i nicJcel. as high as 1430 m;IJ<g. 'lbe 
c:xn::entratioos of a J'Uit)er of inorganics in the en-site soils appear to be 
correlated to the concentration of aluminum, incluc:lin; arsenic, cadmium, 
lead, barium, c:::hranium, cq:par, nicJcel., antilraty an:i tin. 

SUrface water sai!i)les were collected at five loc:atioos in the ditc:h durin; 
boo rt1lJ'Xis of sanplirq. An additional sai~Fle was collected turther 
upstream oo a later date. 'Ihe rraxinum, min:il!ll!!l an:i average concentrations 
are surrmarized in Table 1. Methylene dlloride, 1,2-didU.oroethane, 
acetone, trans-1,2-didU.orethene an:i cyanide were detected durirq both 
rt1lJ'Xis of smrplirq in locations adjacent to the site. 'lbe ~ 
1, 1, 1-tridllorethane, 4-methyl-2-pentonone, toluene, xylenes, benzidene, 
n-nitrcso:tiphenylamine an:i sane Iilthalate ~were detected in one 
of the rt1lJ'Xis of smrplirq. Sare metals were also detected at ....tlat appear 
to be elevated concentrations. 

SUrface Se:iiments: 

SUrface sediment sanples were collected fran the ditc:h in five locations 
durirq boo :t'Qll'ds of sai~Flirq an:i in three additiooal loc:atioos durirq the 
first rcun:l. A thirti rcun:l of &aqllirq included two add.itiooal smrplirq 
lcx:atioos farther upstream. 'lbe results show a 1~ i.nc:rease in 
c:oncentratioo of a rureer of hazamo.ls substances adjacent to an:i for a 
short distance dcwnstream fran the site. 'lbe c:x:ncentratioos drop off 
quickly downstream fran the site. 'Ihese ha~ substances include: 
methylene dlloride: ac::.eta'le, ethylbenzene, toluene, benzene, 2-hltanone, 
arsenic, n-nitroscxii.pbenyl amine, dU.ordane, phthalate cxmp:un:15, ~. 
polyaranatic hydrocarbons, cyanide, c:hranium, an:i lead. 'lbe ma.Yimm, 
minilllliD an:i average cuacentxatic:ns are sunmarized in Table 1. 'lbe results 
for total volatile organic cr::mp:lUllds are shewn in Figure 4, an:i for total 
semi. -...olatile o~c cxmp:un:1s in Figure 5. 

Grcun:i water: 

'lhirty-three lla'litorin;J wells were installed ard sanpled durin;J two rt1lJ'Xis 
of &aDplin;J. Eight wells were installed an:i scmpled in an additia'\al 
rcun:l of sanplin;J. 'Ihe maxinun, mi.nilrum an:i average oc:u::eutratic:ns of all 
the ground water sanples are sumnarized in Table 1. 
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An unanticipated result was that the aquifer in the vicinity of Midco II 
is highly c:::cntami.nated with salt consistin:; prilnarily of potasium, scxtiurn 
an:i dlloride. 'Ihe basal part of tile aquifer contains as high as 60, ooo 
m:;/1 of dlloride. 'Ihe extent of this contamination is iniicated by the 
dlloride isolines for the shalla..~ wells in Figure 6 an:l the deep wells in 
Figure 7. 'lbe shalla..~ wells are relatively la..~ in salt ccntent o:uplred 
to the deeper wells. If the source was the fill, this su;gests that the 
salinity of the fill is largely leached cut. It is probable that DJlk 
chemical d.isp::lsal in the filter bed also oontr:il:::utes to the high salinity 
in ground water at the site. 

SaDe ground water ~li..n; results for hazardous sul:lstanoes are Slllllllarized 
in Figures 8, 9, an:i 10. Cyanide was detected in the m-site groJn:i water 
in all bJt three wells. 'lbe highest cyanide value (7 ,830 ug:/1) was 
detected during' Fhase I at El.O, located adjacent to the fonner filter bed. 
'Ihe highest cyanide c:cncentl:ation in off-site \o'ells were detected at 
cluster F located vert close to the fonner filter bed (Figure 8). 

~ were detected in all but tw<o on-site 100nitori.ng clusters an:::i in most 
off-site lo.'ells (Figure 9). In qeneral, deep wells had lower c:onc::entra­
tions of halogenated volatile hydroc::art)Ons than shallower \o'ells. Ketones 
were detecte:i in JrOSt al-Site wells, as well as a runbe.r of off-site 
lla\itori.ng wells. on site, the highest conc::entratia'\5 of toluene, 
ethylbenzene, an:::i total xylene were detected at ElO, located close to the 
fonner filter bed location, an:l the highest ccnc:entntiat of benzene on 
site was detected at BlO. Off site, volatile aranatic hydroc::art::JO were 
detected ally at FlO, FJO, ClO, K-18, an:i LJO. Benzene was detected at 
ClO, Kola, ani LJO. 

Figure 10 shC7w'S the total semi volatile ccncentrations in the ground water. 
Silnilar to the total VOC results, the highest c:x:n::le11'trations of total 
semivolatiles were detected at £10. PAHs were detected in shallow on-site 
\o'ells at conc:entratia'\S of less than 210 u;Jl. 'Ihe ally PAH detected in 
deepP..r al-Site wells was 2-methylnaP1thalene. PAHs were also detected in 
sane off-site wells. 'lbe cx:n::entrations of PAHs at the off-site, 
upgndient well Kol8 were higher than detected in the a'l-Site wells, 
in:ticatirq an ott-site source of these~. Fhthalates were 
detected a1 and off site. No eviden::le of PCB release to the qt'OUI'D water 
within the site bcurx:!aries was fcum duri.nq the RI at the analytical 
detectim limits used. However, Pc:es detected at ClO may have been a 
result of Midoo II cpentia'lS. 

Biota: 

'lbe u.s. Fish and Wildlife Service collected sanples of crayfish, snawi.ng 
turtles, srall mamnals and earthworms near Micico n. 'Ibese smrples were 
analyzed for organic and inorganic hazartk:.\Js substances. '1he results were 
o::mpared to the resul. ts in o::x ttzol ~les. Although the u.s. Fish and 
Wildlife Service has not yet issued its final report, prelilllinary results 
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indicate that the followirq hazardous substan:::es -..ere frequently detected 
at elevated conc:::entrations relative to the control 5aiii>les: 2-b..Itanone: 
benzene: toluene; ethyll:enzene; aluminum; c::hranium; ccpper and lead. All 
of these c:onstituents -..ere detected at elevatEd concentrations in soils, 
gro.m:i water, surface water.; or sediments in on-site and in di.rect.ly 
affected areas. 

stJ111AAY OF SITE BISKS 

For the future develcpnent scenario in:ludin; usage of the grc::un:i water, 
soil irqestioo, and air exposure, an estimate of the health risks is as 
follows: 

Exposure to GroUn:i Water 

Exp::ISure to soils 

Lifetime 
Cll!ulative 
carcinogenic 
Risk* 

2.6 x 1o-2 

3.3 x lo-4 

o.mulative 
Cllronic 
Non-carcinogenic 
Risk In::lex* 

124 

2.99 

* Fran Table 4-21 of the Adden:furn to Public CCmnent Feasibility St:ujy 

'Ihe IM.in CXIt'pOUl'rls causi.ng the carcinogenic risks are: 

Grt:und water - trichloroethlene, uethylene chloride, .i.sq:ilorone, 1,1-
ctichloroethane, arsenic 

Soils - J?CBs, trichloroethlene, tetrachloroethane, arsenic, benzo(a)­
pyrene 

'Ihe min c::arp:lll'ds causi.ng the c:::hronic ~i.nogenic risks are: 

GroJn::l water - 4-D!thyl-2-pentanone; uethylene chloride; selenium: 
arsenic; ac:::etale; 2-J::::utanone; and ethylbenzene. 

Soils - ethylbenzene, xylenes, arsenic and tetrac:hlorcethene. 

'lhe folle1oli.rg hazartk:JUs substances wre detected at ca10e1 1txatia'1S 
~:-..Hrq the Primary Drinldrq water Rsgul.atia\, Maximn Q:lntaminant 
Levels (Kl.s) (40 CFR 141) in grcurxl \later near the site: benzene; 1,1-
dichloroethene; 1, 2-dichlorprcpane; ethylbenzene; 1, 1, 1-trichloroethane: 
trichloroethene; trans-1,2-di.chloroethene; toluene: vinyl chloride; 
xylenes; cadmium; c:hranium; leacl; arsenic; silver; selenium; ani barium. 

A amulative sutx:hraU.c hazard index for an CIHiite tut:ura use .:enario 
was calo.llated to be 27. '1'his index is calo.llated by addinq the ratios of 
the estimated sul:x::hrcnic exposure rate (SER) to the Acceptable SUbc::tu:'aric 
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Inta.ke (ASI) for each chemical. '!he subchronic hazard i..rdex evreedei 
unity for toluene due to inhalation while bathirq, to selenium ard cyanide 
due to drinld.rq water in;Jestion, ard for ~due to irgest.ion of 
drinking water, an:! soil i.rgestion. It the sulx:hrcnic hazard in:1ex is 
less than cne or unity, no adverse health effects 'WOll.d be expected. 
(Remedial Investigatioo of Midwest Solvent Disposal 0:atpany (Midco TI). 
March 1988. p.6-55 and Table 6-17). 

'1lle estilnated lifetime, c:arcinc::genic risks to the nearest resident is 
5 x 10-6 due to play am recreational activities in the ditch resultirq in 
exposure. to arsenic, tric:hloroethene, methylene chloride, isq:hortn!, ard 
1, 1-d.ic:hloroethane that migrated fran the site. (Rene:tial Investig:atioo 
of Mid!.lest Sol vent Di..c::pcsa l O:atpany) (Midco II) • March 1988. Table 6-19) • 

If no actioo is taken to cxntain or recover the gramd water, cx:ntaminants 
will CXIr'ltinue to migrate fran the site and. are predicted to affect grourd 
water in the area shown in Figure 11. '1'\wo water wells US«i for non­
drinking purposes located on the Gary Airport p~ are in the path of 
the plume. No existin; wells used for drirlkirq pJrpOSeS WOlld be 
affe:::ted. 'Ihe c;ro.Jni water WOlld also continue to o::rrt:am.inate the ditch 
ard cause the above-mentioned, human health risk to off-site residents as 
well as errvironmental effects. 

It has been argued that the calumet aquifer at Midco II sha.lld be 
c::onsidered a Class III aquifer because of the high salinity, an:!, 
therefore, the aquifer shculd not be protected for dri.nkin; water usage. 
~, because the salinity is not natural and. has not affected a large 
portion of the aquifer and. because the qrcun::i water in at least sare 
portions of the aquifer is usable for dri.nkin;, u.s. EPA has determined 
that the calumet aquifer in the vicinity of Midco II is a Class II aquifer 
and. should be protecte:1 for drirlkirq water usage. 

It has also been argued that there shculd be CXX'ISidered no risk due to 
future drinking water usage because the high salinity WOlld prevent its 
usage. Hc:J.IeVer, there is 1"¥) assurance that the hazardous substan::es will 
always migrate within the salinity plume. In fact Figures, 6 am 7 shaol 
that the shallow portiat of the aquifer below the site (~the highest 
hazardcus substance o::ntaminant levels exist) has a total dissolved solids 
cx:m:ent of liiJCh less than 10,000 Dg/1, the limit used in the UrD!rgrcurrl 
Injectioo Oxltrol P103tam as a cut-off point tor drinkin:; water usage. In 
addition, a lazge portiat of the salinity is due to the Midco II site ard 
possibly due to the Midc:o n operations. 

Q:Jrp::IUnjs detected in the drainaqe ditch ard pcr1ded area northeast of the 
site whidl are alxwe freshwater chronic water quality criteria in:lu::!e 
cadmium, c:hrcmium, copper, iron, lead, D!LOlL'Y, nickel, sll ver, zinc, 
cyanide and. di-n-butylphthalate. 'n1e U.S. Fish ani Wildlife Scvic:e noted 
that there are no fish present in the ditch dcM'&UemD traD Midco II, 
apparently due to oontaminatiat fran Midco II am other scuroes. 'Ihe 
Seivioe believes that biota that do live in the vicinity of Midco n have 
ac:omvlated elevated ccnc::entrations of volatile ani inorganic cxzpcun:!s 
W'hidl adversely affect fish an:! wildlife :resc:mt:eS. 

-
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cn-ttaminant migration fran Midco II t:hrc:u;h groun:i water an::! surface water 
pathways liiCVes to Lake Michigan. Significant migratory bird an::i 
anac:lraloJs fish resources exist in lake Michigan, an::i these cx:ul.d be 
inplct.ed. 

VIII. t:ESOUP'I'ION OF AI!I'ERNATIYES 

A large nmi::le.r of alternatives 1o1ere screened, usin:; en;ineerin:; ju:i;ement 
for awlicability, past perfoonance anj ilrt:>lementability to address the 
c::art:aminated subsurface soil and fill materials, the c:ont.aminated qroorrl 
water and contaminated surface sed.ilnents. Detailed evaluations 1o1ere 
cx:n:!ucte::i for 14 alternatives, .ni.dl are cxanbinations of the Jrr&t 
pranisin:; technolo;ies. 'l1'lese technolo;ies can be categorized as follows: 

o:rtt.ainment: 

• 1!Ul tilayered cap 
• sluny wall 

Grcmrl Water Treatment: 

pmpin:; of contaminated qrourd water and disposal in an 
\lJ"lCiergr'Ql injection well withoot treatment 

pmpin:; of contaminated grourrl water, treatment ard then disposal 
in an \lJ"lCiergr'Ql injection well 

pmpin:; of oontami.nated qrourd water ard treatment by evaporation 

SaJ.rc:e Treatment: 

• soil vapor extraction 

• solidification/stabilization 

• in-situ vitrification 

incineration 

Altematives prcvi.d..in; for direct treatment or~ of cx:ntaminated 
soils below the water table 1o1ere eliminated for a nmber of reascn;. For 
c:ne, treatment of soils below the water table wcul.d ncmally require 
dewatering of the aquifer below the site prior to excavatioo. Dewatering 
wcul.d require installation of a oontainnent barrier and disposal of a 
larqe voluzre of cx:ntaminated ground water. Because of the time neede::1 for 
the injectia1 well ccnstruction, the cx:ntaminated ground water fran 
dewatering wcul.d have to be disrosed of cxmnercially. 'lhe nearest 
a:mnercial deep well is in Chio, so this disposal wculd be expensive and 
add tnnsportatia1 hazams. In ad::litia1, ground water pmp and treatlnent 
alternatives may address readily leadlable ccntaminants by grzdlal remcval 
by natural ground water fi~. Ccr1taminants that do nat leach o.It will 
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be unavailable for direct in;estion because ti1ey are ·be.lOJ the water 
table. 'D'lerefore, the source rem:::rv.U ard treatment alternatives only 
ack1ress c:xntaminated subsurface soils ard materials above the water table 
and highly c::c:rrt:.aminated materials below the water table that can be 
han:iled by localized c:lew'atering. 

'Ihe areal extent and depth of so.m:::e treatment al:::ove the \iiater table will 
be determined by soil cleanup action levels (CAis). '!he extent and period 
of operation of qroun::i -water treatment measures will be determined by 
qroun::i \iiater CAis. SUrface sedilrents will be scraped up in the area shoNn 
in Figure 12 to a depth that will leave the remaini.n;J sailirents below the 
soil CAis. 'Ihe CAis are defined in sectia1 X, and includes attainment of 
MCls in the ground -water. 'lbe expected areal extent of sc:urce ard surface 
sediment remediation required is shown in Figure 12. 'Ihe expected aerial 
extent of grrun::i water remectiation is shown in Figure 13. Applicable, or 
relevant ard appropriate requi.relrents (~) for the various alternatives 
are SUII'IT'arized in Tables 6, 7 an:l s in the Appendix. 'Ihe fcurteen 
alternatives are surrmarized below, inclu:iin; the status of c:x::rrpliance with 
major MARs. 

Al.ternati ve 1: No 1ctioo 

By law, U.S. EPA is required to consider the no-action alternative. No 
action 'olalld be taken to address the source, the contaminated grourxi water 
or surface to~ater. 'Ihe sc:urce 'NCJUld continue to cause contami.nation of the 
groun::l water ard surface wters. 'Ihe contaminated grourxi -water 'NCJUld 
continue migrati.rq off-site and may eventually affect nineteen grourxi 
water wells. 

Al.temative 2: &neff Best;rict.ims With cap 

'Ihis al temati ve consists of the c:::onstruction of a RC:RA c:arpliant m.ll ti­
layer cap aver the entire site, an area of apprcx:ilnately 302,000 square 
feet. 'Ihe cap 'oiOlld inclu:!e a l~ility barrier layer to prevent 
vertical migration of wter, a lateral drainage layer and a vegetative 
Ct:Ner, as shown in Figure 14. A COJICiete cx:n:!uit woold be installed in 
the ditch to carry surface wter past the site. 

'Ihe scraped cattaminated sediJnents (estimated to be 1, 200 Olbic yards) ard 
areas of isolated soil cattaminatia1 wculd be excavated and transported to 
an off-site landfill tor d.iSposal.. 

Grolrd water use restrictia'IS 'oiOlld be placed in the area shcMl in Figure 
11. '!he two wells at the Gary Airport property woold be replaced by a 
cx:rYleCtion to the JIIJI"licipal water system. 

'1his am all the reminirq alternatives wculd include installatiat of a 
six foot chain link fence with 3-strard barbed wire around the site, 
installi.D;J ~ signs, am ilrp:lsition of deed restrictions. 

GroJnd water and surface water migration woold be m::xtitcred regularly. 

-
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1. Relevant an:i Appropriate Requirements: 

nus alternative \o!Qlld be cx::.lnSistent with hazardous waste landfill closure 
requirements of the Reso..lrce <:a"lSe%Vatioo an:i ~Act (RC:RA) (40 OR 
264.111, 264.116, 264.117, 264.310), an:i grtJU1"rl water monitoring 
requirements Of R:RA ( 40 CfR 264 o 97 1 an:i 264 o 99) o However I it \fo10.lld net 
be consistent with the Primary Drinldnq water RegulatiCX1S (40 CfR 141) or 
the RCRA corrective actioo requirements (40 CfR 264.100) because 
CCI'ltaminatioo fran the site wcul.d c:x::nt.i.nue to cause exceedarx:e of the M:Is 
in off-site qromd water. It also wcul.d nat be cxnsistent with the 
Mbient water QJality Criteria (»Q:) fer prctectioo of aquatic life 
because the c::art:am.inated qi"CCJl'ld water wcul.d recharge surface waters an:l 
cause exceec1arce of the »q;. 

2. ARllicable Requirements: 

'Ihe eft-site disposal c! CCI'ltaminated se:iiments wcul.d have to be in 
oarplian:::e with u.s. EPA's off-site p:llicy an:i all ~licable RCRA, an:i 
Department c! Tnnspcrtatioo (IDl') regul.atiCX1S. 

Alt.emstive 3: cmt-a j rperrt: 

A clay slurry wall wcul.d be installed ai"Cllnd the area ..mere clean-up 
actioo levels (CAis) are e"<I'»EdErl in soils abcYe the water table an:i fer 
grcun::i water. '1he wall wcul.d be keyed into the material confining layer 
located 48 feet bela.r the surface, an:i wculd be ~roximately 36 in:::hes 
wide an:l 2 1 900 feet len; • 

Because of the high salt oontent an:i other cxntaminants at the site, l'::Jerrh 
scale tests wcul.d be perfcnned in order to detecnine the fcnul.atioo fer 
the slurry. Bentcnite clay may be affected by the high salinity, so 
atbJpll.gite clay may be used instead. 

A lllll.ti -layer cap as descril:led in Alternative 2 wcul.d be placed aver 
the area inside the slurry wall. A CXI'1duit wcul.d be installed as in 
Alternative 2. <:altam.inated sediments wculd be scraped and OCI'1tained 
within the cap and slurry wall. Areas of di.so21tinlcus soil c:x:nt:aminaticn 
wcW.d be excavated and OCI'1tained within the cap and slurry wall. An 
ext:ractioo well \lOUd be placed in the CICI1t:airaent area to lower the 
grcun::i water inside the wall by ~tely 0.5 :feet to insure an inward 
grcun::l water gndient. Initially, this \o!Qlld require di S['OSC'l of 
~tely 500,000 c;Jallcns of ccntaminated grcuRi water. '!his wcul.d 
be dj sro=ecf o! in the nearest cxmnercial deep well. 

As with Al temati ve 2, the site \lt:Uld be fenced and posted, deed 
n:sttictialS iJI'P*'C', and a llla'litorinq progum ~lemented. 

1. Relevant and Appropriate Requirements: 

'!his alternative wculd be c::onsistent with RCRA hazardous waste lardfill 
closure requirements. Because the grcun::i water outside the slurry wall 
would meet the CAis, this alternative wculd also be CXI'ISistent with R:RA 
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con:ecti ve action require!!lents 1 an:i the Priltaey Drinkin; water 
Regulaticn;. After c:x:l'ltai.nmen of the Midco II so.Jl:"Ce, surface water 
wc.:ul.d shortly meet the~ (unless other 5Cm'CeS are present}. 

2. Residual Risks: 

Because oo treatment is involved in this alternative, the residuals 
cx::nta.ined within the slurry wall an:i cap would be the same as presently at 
the site. 'lhe risks involved in case the cap an:i sluny wall are damaged 
or if residential developnent oc::curred on the site, would be the same as 
the present site risks. 

'Ihis am all other alternatives treatin; the c;rt:Q'1d water includes 
installatiat and operatiat of gram:! water, ext:ractiat ~ to inte.rt::ept 
the ocnt:aminated grcun::l water that~ the CAis. 'lbe results of a 
preliminary model, estilllate that f~ ext:ractim wells should be installed 
to recx:M!r gram:! water as shewn in Figure 15. 'lhe total estimated 
p.mpin:] rate for the f~ wells is 28 gpn. 'lhe ext:ractiat wells would be 
cparated until gro.md water CAis are met in all portions of the calumet 
aquifer fdfected by the site. eecause the oont:aminated grcun::l water wt:Uld 
be CXI'ltained, »:o:; would shortly be attained in surface water, unless 
prevented by other SQJrCeS. 

A Class I ha.zardcus waste~ injection well wculd be installed. 
'lhe injection Za"le wculd be located approximately 2, 250 feet below the 
surfaoe in the lbJnt Simc:n aquifer. 'lhe underground injectioo operation 
may be CXIIilined with the Mic1c:o I renerl i al acticn if this determined to be 
cx::st effective. 'lhe 9th AvenJe Dmp renedial actim my also inclme 
utilizin;J the deep well fran Midco for disposal of saline waste water. 
In these cases, the CXJ!i:)ined treatment an:i disposal activities will 
cc:n;titute an en-site actiat for pl1:'pOISe& of the off-site policy 1 with the 
exr:eptiat that the transportecl wastes 1lllSt be manifested. 

'Ihe CXJ!i:)inecl treati!Ent and d.isposal can be a::nsidered an cn-si te actioo 
pm;uant to Sectia1 l04(d) (4) of a:a:::IA because the follc:JWirq criteria are 
met (Interilll ~CDCIA Qlidance a1 NaH:cntigucus Sites and On-site 
:Man2rqaDent of waste and Treatment Residue. Porter. March 27, 1986. 
a;wm Directive 8347-ol): 

1. 'lhe sites are close t.ogether: 

2. 'Ihe wastes are <XIlplt.ible: 

3. 'lhe wastes will be 'll'BMgeCi as part of a highly reliable lcn;-tem. 
remedy; 

4. 'lbe in:remental. short-term i1tpacts to public health and the 
envira1lent will be minimal. 

-
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1. ~licable Require:lrents: 

The deep well injection J!l.lSt be in CXI!"plianc::e with the lard Disposal 
Restriction (Il:R) requirements of 40 Cffi 268 and. 40 Cffi 148. 'Ihe 
following listed hazardous wastes have been disposed of on the site ani 
are cx:ntained in the CCI'ltanli.nate::i subsurface soils, ~ water and. 
surface sediments: FOOl, F002, FOOJ, FOOS, F007, F008, F009. 

For this reason, before the groun:i water can be injected witha.lt 
treatment, a petition to allow land. disposal of \laS'te prohibitEd under 
SUbtitle c of 40 Cffi 268, JlllSt be granted by the u.s. EPA Admini.strator 
pm;uant to 40 ~ 268.6 and. 40 ~ 148 SUbpart c. '!his petition J!l.lSt 
deuaiSLLate that there will be no miqration of hazardous cxnstituents fran 
the injection zal8 for as lag as the wastes remain hazal:t:3o.ls. 

A c:rcss section of the geolo;y of this area is shown in Figure 16. The 
injection zooe in the Mount Sinon aquifer is separatEd by c;eological 
formations fran dri.nld.rq water aquifers. Nearby class I underqrcund 
injection wells that are presently operating, have sutmitte::i petitions 
~t to 40 ~ 268.6. These petitions are presently un:ier review by 
U.S. EPA. 

'1be injection well JlllSt be <X:lnst.ructed, installe:l, teste:l, mcnitore:1 and. 
operated, closed and abandoned in aoc:::ordance with u.s. EPA requirements 
arxi corxlitions pursuant to 40 Cffi 144 arxi 146. In addition, reportin; 
requirements l'lllSt be in aoc:::ordance with 40 ~ 144 and. 146. COntaminated 
sediments will be scraped and. disposed off-site in aoc:::ordance with the 
u.s. EPA off-site policy and. applicable RCAA and. IX7l' requirements. 

'Ihe remedial action may also require responses to cperatimal problems, 
ani ilr;llement.in; corrective actions pursuant to 40 ~ 146.64, 144.67, 
144 .12, 144.51 (d) and 144.55. '!his may include requirements for 
cx:nstructiCX'l, Jlalitorirq, reportin:], well plugqinq and injectiCX'l well 
closure as neoessuy to prevent mcvement of any cxntaminant into an 
underqrcund so.n:oe of drink.in; water (U.s. D. w. ) ( 40 aR 144. 3) , due to 
c::p!ration of the injection well. 'lhis may also require illplementatial of 
remedial actia'lS to restore any U.S.D.W. that becx:IIIBS c:::cntaminated as a 
result of operatia1 of the injectial well, to badcgrcund water quality to 
the extent practical, p.IrSUant to section 3004 (u) and 3008 (h) of the 1984 
HazanbJs and Solid waste Aznerrdments. 

2. Residual RisJcs and Relevant and ~riate Requirements: 

Natural atterllatiCX'l and flushing of the scurt:e wculd ~ durin; 
cp!ntia'l of the qrcund water extractiCI'l system. However, aana hazardo.ls 
substanc:e residuals wculd remain in the subsurface soils. 'Ibe residual 
risks cannot be determined at this time. 'lheretore, a site c::over WQ.lld 
be placed over the c:::cntaminated soils that WQ.lld be ccnsistent with R:RA 
hazanbJs waste landfill ClOsure requirements (40 CfR 264.111, 264.116, 
264 .117, 264. 310) • '1he site WQ.lld be fenced, deed restricticns iJrp=sed, 
and a gromd water Jlalitorin; system ilrplerrented ccnsistent with RCAA 
requirements. 



Figure 16 

Figure 7, Lake County Geology System 

1000 
Devonian 

Silurian 

Ordovician 



-16-

Alternative 4C; Grcyrd Water IY!Pirq, 'l'reat'pfflt; ard Eit.her Deep Well 
Inject;ia1 or Reiniectioo into the caluaet; lqlifer 

'Dli.s alternative is the sane as alternative 4A except that the 
a:::ntam:inated gi'Qll'd water \oo'Olld be treated to the extent necessary to meet 
u.s. EPA requ.irements prior to the \lJ"dergro.lrd injectiaJ. For this 
alternative, u.s. EPA approval of the urde.rgi'Qll'd injection \olell 'WO.lld be 
required, b.It no petitia1 denonstration wcul.d be needed. 

Prior to the deep well injection, I.an:! Disposal :Restrictions (~) 
treatment st:.an:2Itis would be met. Treatment requirements for listed 
wastes FOOl, F002, FOOJ, an:! FOOS ( 40 CFR 268) , \oo'Olld liJcely require an 
air striRl& an:! a liquid-phase granular activated carlx:n polish system. 
Treatnwant my also be required for cyanide, c:hraniurn, lead and nickel to 
meet the prcposed treatment stan:1ards for listed '4.Stes F007, F008 an:! 
F009 (F .R., Vol. 54, No. 7.). 'Ihe ~ Treatment staniards are li.ste:i in 
Tables 19 an:! 20 (the staniards for non-wastewaters would be applicable to 
contaminated qrcun:l water) • 

It is anticipated that treatment units ~d be designed for an average 
now of 28 gpn. Air emissions fran the air striRl& would be ccntrolled 
m::st likely with a carl::a'l canister. 'Ihe degree of air emissions control 
required is defined in Section X. Treatment residuals, Wic:h my include 
spent carl::a'l an:! metals sl\ll:i:;e wc:W.d be disposed of off-site in accordance 
with U.S. EPA's Off-site Policy ard ai=Plicable RCPA arrl oor regulations. 

As with alternative 4A, the treatment and unde.rgroord injection well 
system may be oanbined with Midco I. 

Alternatively, the grcun:i water COlld be treated and then :reinjecta:l into 
the calumet aquifer if reinjection is c::cmucted in a manner that will 
prevent spreadinq of the salt plume. At the end of the p.mpin:], treatment 
ard reinjec:tia'l c:p!ntion, the gro.ni water at the site 1lllSt meet the 
gro.m:i water CAI.s (Sec:tim X). 'lbe goal of the remedial actions is to 
restore the ground \later quality. Normally, this would require that the 
raraiial actim also reduce sec::crdary (ncn-hazardo.ls) a:ntaminants such as 
total dissolved solids ('lt:S) either to backqrourxt levels or to 5ec::a'ldary 
MaximJm o::ntam.inant Iave1s (40 em 143). Hcwaver, at Midoo n, since 
there are nearby ccntaminant scuroes, high levels of '1t:5 would be left in 
the ground water at the site at the ex~rpletim of remedial actions. 

Alternative q; Cirt:mi Water 'fU!pim am fllm?Ation 

A CJI"'.l2'd water extractia'l system would be installed ard c:p!nte:i in the 
same manner as in alternatives 4A and 4C. However, the CXX'Itaminate:i 
qrcun:1 water \IIOlld be treate:i by evaporation, instead of by separate 
treatment cperaticns CXI!t>ina:l with deep well injectim. All CD1tam.iMnts 
WQlld be cx:a 10e1 1l1ated into treat:Jnent residuals that WQlld have to be 
djS{XASed of off-site in acx:ordanoa with u.s. EPA's off-site policy and 
awlic:able ~ ard 001' requi.renents. 'lbe resicruals will inclu:Se blOW' 
dcwn ard salt cake. In additia'l, air striwirq ard c::artxln adsorptiaJ may 

-
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be required prior to d.i.scharge of the condensate. Air emissions will have 
to be c:cntrolled to meet the criteria descril:led in Section X. 

'Ihe blow down an:i c:arlxm residuals would liJcely be o:::mnercially 
incinerated. cyanide an:i metals in the grcun::i water would likely be 
cxrcentrated in the salt cake. If this cxx:urs, lard disposal of the salt 
cake W'Olld likely not be allowed urxier the land Dis;nsal Restrictions 
regulations withoot prior destruction of the cyanide an:i treatment of 
metals (F.R., Vol. 53, No. 7). See Table 20. 

'Ihe final site cc:Ner an:i han:Uin:; of contaminated sed:ilnents would be the 
same as in alternatives 4A ard 4C. 

'lbe evaporation system may be CXItlbined with Midco I. 

Alternative SA: Exg!vation abqve the Gra.lrd Water Elevatim ard 
r..arp:j 1 1 im 

'Ihis alternative ard alternatives SC, SE ard 5G treat the SOJr"Ce and 
surface sediments, but not the qround water. 

l. Excavation ard Off-Site Disposal: 

As part of the Feasibility Study a risk assessment was c::omucted to 
estimate the risks to off-site residents arxl airport wrkers durin:; 
excavation activities due to volatilization of organic~ an:i 
fugitive dust emissions. Usin:; very conservative as.suzrptions, it was 
estilrated that the carcinogenic risk to the nearest residents may be 
5.05 x 10-8 ard the risk to airport wrkers may be l.lxl0-6. Because 
these risks are low, it is acx::eptable to o:::n::ruct the excavation activity 
without prior soil vapor extraction (SVE) as len; as adequate protection 
is provided to on-site wrkers, emissions are monitored, measures are 
taken to minilnize emissions durin; excavation, ard prcvisia'\5 are made to 
shut down the c:peration in case a~ic cx:ntitia'lS may cause levels of 
exposure exaedin; the criteria defined for air emissicns in Sectia"' X. 

An estimated 34,600 cubic yards of oont.aminated soU al:lcYe the water table 
ard 500 cubic yatds of o:::ntaminated surface sediments would be excavated 
am disposed of off-site. All off-site disp?Sal. would be required to 
carply with u.s. EPA's off-site policy am awlicable ~ an::1 tor 
regulatialS. URi urder 40 Cf'R 268 may not allow this alternative because 
cyanide, metals and volatile o~c ~ wculd not be treated (see 
standards for ncn-wastewaters in Tables 19 and 20). 

2. Site Q:Jver and Gralnd Water: 

'Ihe site W10.lld be restored to grade with ura:ll'1taminated fill. A c:x:rrduit 
W10.lld be installed in the ditch alc:n; the site. Over a la-g period of 
tilte, grcun:i water my attenuate to below CAI.s. However, in the m.antilre, 
the grcun:i water at the site would be highly o:::ntaminated and \~Qlld 
CXll"ltinJe to migrate off-site. It may eventually affect grourd water in 
the area shewn in Figure 11. Gralnd water usage restricticno \oOlld be 
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inp:6ed in this area, a1D the boo wells on Gary Airport property would be 
replaced by CXXVleeticn; to the Jll.U'licipal water system. 'Ihis action would 
be c::alSistent with ~ groun:i water n-onitorirq requirements. It 'oiO.lld be 
i.nccnsistent with RCRA CXlrrective action requi.refrents a1D Primary Drink:irg 
Water standards because MC:Is \oOJJ.d be e.\'C'Aeded in off-site grcurd water. 
'1he »Q:; may be exceeded in surface waters due to off-site migration of 
the gi"C'.ll'rl water. 

'1he site wc:uld be fenced, deed restrictions inposed arrl grcurd water 
mc:nitorin; i.qllemented as in Alternative 2. 

Alternative sc: Exq:rvaticn NxM! water 'fable, In:i.neraticn an3 Ash 
S01idificat.i.cn 

In:ineraticn: 

As with Alternative SA, measures would be taken to insure that air 
emi.ssicns durin:] excavation arrl hardl.irq of the subsurface traterial do not 
exceed the criteria for air emissions defined in section X. 

Followi.rq excavation, the contaminated subsurface ard sed.ilnent material 
'toii:IUld be incinerated. ~ regulations becane awlicable to the material 
excavated an::l treated. It is anticipated that the incinerator wc:Wd be a 
transportable, rotary-cell type, approxilMtely thirty-eight feet long with 
a ten-fcot .inner diameter. 

'1he incinerator is expected to have a capacity of approxilMtely 17. 5 tons 
per hour. A secxn:!ary oanbustion chamber ~d be used to assure o:::l!illete 
dest.ructia1 of the -.stes, an::l a caustic SCI\lbber ~d neutralize acidic 
flue qases an::l c:ontrol pa.rtia.Uate emissions. '1he incinerator would have 
to Jfeet the testin; an:i performance standards in 40 em 264.341, 264.351, 
264.343, 264.342, 7611.70 an:i special state of In:iiana requirerrw:o..nts 
includ:in; a test~ an:i extensive stack smt;)lin;. 

'lbe incineration sho.lld destroy nearly all the orqanic ~ an::l 
cyanide. '!be ~c:s (other than cyanide) ~d larc]ely remain in the 
ash. 'lbe rema.i.nizq lifetime carcinogenic risk in the ash due to ctirect 
soil ~at wcul.d be approximately 2. 77 x 10-4 due to arsenic.• 
However, these levels of arsenic xepresent ~ cxn:::entraticn;. 
'lhe remaining' CUIIll.ative dlrtnic ncn-carcinogenic risk i.rD!x due to soil 
.inqesticn wcul.d be 2.8 due prilllarily to arsenic, antilra"ly, bcyllium an::l 
c::hratium (VI) in the soil. '1he subc:::hr'aUc risk irD!x wculd renain above 
1. o for toluene, cq:per, selenium an:i cyanide because cp:curd water '-Olld 
not be ranedi.atad. 'lhe metals in the ash may be in a form that wculd 
leach to a significant degree. ~er, past leac:hin; fran the soil has 
caused cp:curd water cx::ntamination by a nmt:er of metals. 

• Frail adde.ndi.Jrn to PUblic Ccmnent Drart Feasibility St1x!y I Mard1 71 1989. 
Table 4-21. 
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'Ihe incineratiat at Mi.dco n may be canbined with the in:::ine.ratioo at the 
neai'Dy Ninth Avenue I>.ln;> site. For purposes of ~ aro the u.s. EPA off­
site policy, the c:arbined action \o'CJUld be considered a1e site. 

'Ihe incineratiat prt:x::eSS 1IIJSt satisfy the~ for ~ters for 
listed wastes No. FOOl, F002, FOOJ, FOOS, F007, FOOS, F009 (see Tables 19 
aro 20). However, a capacity variance is in effect for waste categories 
FOOl, roo2, FOOJ aro roos in soil, waste aro debris until NovE!I!i:ler 1990. 

Solidification: 

In additioo to the risks remaini.n; fran the ash, the c:x:n::ent.ratialS of 
sane inorganic~ (arsenic, c:hranium aro lead) in the ash will be 
similar to c::cnc:entnticns in sane listed hazardous wastes for wc:h 
treatlnent is required prior to land di.sposal. 'Ihis is shewn in Table 9 in 
the~· For these reasons, solidificatiavstabilizaticr\ (S/5) of 
the ash will be required follcwin:; the incineratioo. Follcwirq s;s, the 
solidified mass llllSt meet the I..m treatment standal:t!s (see Table 19 and 
29), or meet stan:1ards for a Treatability Variance, if this is approved 
pll:'Sl.lal'1t to 40 Cffi 268.44. In addition, if the ash is a hazardous wastes 
by characteristic, D004 , DOOS, D006, D007, D008, D009 or DOlO, ~ for 
these wastes may be applicable at the tilne of the action. 

site Cover aro GraJ.rrl water: 

'Ihe incinerated/solidified material \o'CJUld be placed on-site. 'Ihe design 
of the final a:Ner \oo'CW.d depen::l on the results of the leachate tests on 
the ash or solidified material. If the waste is delistable, a two-foot 
soil a:Ner \oo'CW.d be placed CNer the site. If net, a final a:Ner in 
c:xrrpliance with applicable~ larxifill closure requirements would be 
installed. 

As in Alternative SA, qrcun:i water nonitorirq, usage restrictia'IS, 
ll'llnicipal water cx.caleCtions, deed restrictia'IS, and access nstrictia'IS 
would be ilrplementai. 'Ihis alternative would be inconsistent with~ 
(X)ZTecti ve action requirements and Prillla%y Dri.nJci.n; water RsgulatialS. 

Alt.emative 5£; So1id1 tigtticn 

'1\lo 1IW!thcds of mixi.n; tor solidificatim are available. one involves 
excavatim, mixi.n; above qrcun:i and replacement of the solidified material 
en-site; the second involves in-situ aQ:titim of reagents ani mixi.n;. 

Us in:; either method of mixi.n:; I measures would be taken to insure that air 
missions durin:; excavatim and solidification do net ext:Nd the criteria 
for the air emissicns defined in section X. 

1. IJxNe Gralrx! Mi.xi.rg: 

Sutsurtaoe materia.l.s above the qrcun:i water table an:! surface ..u.nts 
that exceed soil ~ wculd be excavated, mixed with water, bin:5er and 
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reagents in a tank an:! then placed back en site to cure. It is 
anticipated that the contaminated materials wc:W.d be fed to the mixer at a 
:maxiltum rate of 75 OJbic yards per hcur. large items such as st:unp; wc:W.d 
be sifted out an:! san:twic:hed inside layers of solidified material a'l the 
site. 

Ch:'e the ccntaminated subsurface materials am sediments are excavated and 
treated, the ~ regulations becx:rte cq:plicable. Pursuant to 40 CFR 268, 
land disposal of the treated material wc:W.d not be allCJio.'ed unless the rm. 
treatment standards are attained (see Tables 19 an:! 20), or Treatability 
Variance treatment standards are attained (see Table 21) (40 CFR 268.44). 
until NavE!Iltler 1990, there are n:l U:R treatment st:.an:Sards in effect for 
waste categories FOOl, F002, FOOJ an:! F005 in soil, waste and debris 
because of a capacity variance. 'l1'le prcpose::i U:R treatment stan::1ard for 
cyanide requires destroctia'l of cyanide rather than reductia'l in JIX:lbili ty. 

Because it may be iJ!VlSSible to meet the 1m. treatment standards for 
cyanide by S/S, an:i because existin; available data do not dem::nstrate 
that full scale c::peration of S/S can attain the U:R treatment stan::2rds 
consistently for all soil an;i debris at this site, this alternative will 
c:::CI!1'1Y with the ~ thrt:u;h a Treatability Variance. 'lbe required 
treatment standards (basa:i on results of Toxicity Olaracteristic Leac::h.in; 
Procedure (TCIP) Tests) are surmarized in Table 21. OJnstituents that are 
not listed in Table 21 shculd be re:fuced in :mobility by 90' based a'l "'t::P 
tests. 

Regulations applicable to hazardous wastes by characteristic (0003, 0004, 
0005, 0006, 0007, 0008, 0009, 0010) may becx:ate applicable to the operation 
by the t.ilre S/S is ilrplemented. If only VOCs exceed the I.ani Disposal 
Restriction stan:iards, then a soil vapor extraction operation wt:W.d be 
corrlucted to assure atta.ir1ment of these standards. 

2. In-situ Mixin;J: 

As an alternative to excavatia1 an:i solictificatia'l, the subsurface soil to 
be remediated wtW.d be solidified in-situ. It is anticipated that the 
system wt:W.d utilize a c::rane-1IDll'l mixin; system. 'lhe JDixirq head \o~Wld 
be en::losei in a bott.cD-clpenec Cj"linder to allow clcaed system mixin; of 
the treatment c:::b1!!micals with the soil. 'Ihe bott.alt-cperBi cylin:Ser wculd 
be lowered Cl1to the soU an:i the 1llixirq blades wculd be started, 111:111i.rg 
thrl::u;h the depth in an up an:i cbm mtiat, wtdle c::hemicals are 
i.nt:ro:!uoed. Vapors and dust wculd be pll.led into the vaplr treatment 
system, cx::aposed of a dust ccllec:tiat system followad by in-line activated 
cart:x:l'\ treatment. An irduced draft fan wculd exhaust the treated air to 
the a~. At the c:arpletion of a mixi.rq, the blades '«JUld be 
withdra-.m an:i the Cj"linder relii:JVed. 'l1'le Cj"linder \IQlld then be placed 
adjacent to and overlaJ:Pin; the previous Cj"lin:Ser. 'Ihis \Olld be repeated 
until the entire area has been treated. 'Ihe surface sedillents WOlld be 
ac:raped up and a:nsolidate:f at-site for solidificatiCI'\. 

Usi.rg in-situ Jllix.in;, the IIJG 'oWO.ll.d not be ~licable nor a::nside.ra:! to 
be relevant an:l apprt:priate. 'lhe s;s will be a::nsidered suooesstul if it 

-
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reduc:e:s the m:::bility of contaminants so that leachate fran the solid mass 
will rot cause exr::eedanoe of the Cleanup Action Levels in the gromd water 
(see Sectial X) • If leadlirq of VIXs rray cause exc:ee::!anoe of gromd water 
CAis, l::ut leadlirq of ather constituents will rot cause exoeedarce of 
groum water CAis (base:i a1 the treatability tests): then a soil vapor 
extractioo operation (as in Alternative SA) will be caducted to assure 
that leac::h.irq of VIXs does rot cause excee::!ance of these CAI.s. 

3. Residual Risks: 

If the solidificatiaystabilization operation is suo::essful, the exposures 
due to direct soil irgestion ani leadlirq to grCAll'd water should be nearly 
eliminated. 

Usi.n; solidification, the JOObility of haza.rdo.ls oonstituents 'WO.lld be 
reduced thrt:u;h biniirq or entrc!pnent of hazardo.ls oonstituents in a solid 
mass with lOW' pe.meability that resists leadll.rg. sane volatile organic 
c::atp:IUn:1s will be driven off duri.rq the precess, l::ut these can be 
CXX'ttrolled so that the effects on off-site ani on-site persons 'WO.lld be 
negliqible. S/S has been selected as the best demonstrated available 
technology (BC.\T) or part of a BO.\T for treatment of a J"'IJlt'Cer of ~ 
~wastes for the land Oi..sp:sal Restrictions (40 CFR 268). 'Ihese 
include the !ollowirq listed ha.zardoos wastes: F006, K001, KOlS, K022, 
K048, K049, KOSO, KOSl, KOS2, K061, K086, K087, Kl.Ol. 'nlese listed 
hazaiUo.ls wastes o:ll'ltain the follOW'i.rq hazardoos c:cnstituents: cadmium, 
c:hranium, lead, nickel, silver, arsenic, and selenium ( 40 CFR 268, 
pratlllqated August 17, 1988). SJS is ccnsidered a potentially a;:plicable 
technology for treatJtent of hazardous wastes by d\aracteristic numbers 
0004, 0005, 0006, 0007, 0008, and 0010, \o'h.ich contain arsenic, barium, 
cadmium, chranium, lead, and selenium (F.R., Vol. 54, No. 7, p. 1098-
1099). 

'!be s;s process has weaknesses. sane constituents interfere with the 
bcnc:lin; with waste materials. 'lhis includes high organic CXlntent. (>45\ 
by wight), semivolatile orqanic c::atp:IUn:1s qreater than 1.0%, cyanide 
t;reater than 3,000 RJD, and high oil and qrease (>10%). In addition, 
halide may retard setti.nq, and sol\Jble ~. tin, zinc, c:q:pu- and 
lead salts increase the leachability potential ('l'edlnology Sc:raening Ql.ide 
tor Treatment of CERC:lA Soils and Sludges, EPA/540/2-88/004. Sept. 1988). 
Midc:c n subsurface materials cx:antain halides, and elevated zinc, 
man;anese, cq:per and lead. Midc:c II diffexs frail Midc:c I in that Midc:c 
II does net cx:ntain the same high ccnc:entrations of semi volatile c::atp:IUn:1s 
and cyanide. 

In add.itia1, the laq term .integrity of the solidified material. is not 
well doa.zrnenta:l because ffN projects have been in place for laq periods 
of time. 'Ihis is of con::am because orqanic o:nsti.tuents are usually not 
considered to be treated by this process but ally en:a['F'1l.ated. '1bere is 
very little data available a1 the a;:plicability of S/S to cyanide wastes. 
In aw stu:::!y, the Jld:)ili ty of arsenic was .i.nc::reased by orders of mgni tude 
by the s;s. Olrat\im and arsenic are difficult to solidity and may 
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require specialized b.in::3ers. Organic lead rray not be effectively treated 
by S/S (F.R., Vol. 54, No.7,~· 1098, 1099). 

Therefore, u.s. EPA can not be sure how successful s;s will be at 
Midco II until treatability tests are ~leted. 'lhese tests are being 
initiated. In aci::li.tioo, treatability tests are nee:::!ed to detennine the 
prc:per fonrulatioo for the solidificatioo reagents. 

4. Final Site Cover: 

If the sul:surface rraterials are excavated, R:RA ha.za.rdaJs waste 
re:;JU].aticns beoane applicable, am the final site cover JIIJSt meet R:RA 
larxifill closure requirements, unless the waste is delisted pJrSUal'lt to 40 
~ 260.22. However, IICRA does not presently utilize leach t:.estin; 
p:t' cec\Ires in the de.list.i.ng of organic c:::c:.qx:Alnds. 'Ihe final site cover 
JIIJSt also protect the solidified rraterial fran degradatioo due to 
envircnnental. factors such as acid rain am the freeze-thaw cycle. 

It in-situ m.ixi.n; is usei, RCRA landfill closure requi.r:ertents are not 
applicable. }{ow1ever, these requirements rray be considered relevant an:i 
appropriate by u.s. EPA depen:iirq on the results of the treatability 
st:ud:y. At a :min.inllm, the cover JIJ.lSt protect the solidified rraterial fran 
errvi.ra'urenta.l degradation, minimize maintenance, p:tawte drainage, an:i 
minimize erosioo. 

s. GroJn:i water an:i Access: 

GroJn:i water usage restricticns, well caua:ticns, dee:i restrictions, 
ao:ess restrictia'IS an:i mcnitorin;J wc:uld be inplemented as in alternative 
SA. 'Ihis alternative wool.d be in::a'lsistent with~ corrective actioo 
requirements ani Primary Drinltin;J water Re;Ulations. 

Alternative 5G: In-Situ vitrificatial 

In this thermal tmatment prooe:ss, a square array of four elec:trcdes are 
inserted into the ground to the desired treatment depth of 4.5 feet. A 
cc:n::hlcti. ve mixture of tlaked grapu te and qlass trit is placed amr::nq the 
electrOOes as a path for the an-rent. Voltage is awlied to the 
ela:::Utdes to establish a current in the starter path. 'lhe resultant 
power heats the starter path an:i surrcun.::lirq soil up to Jsoo•r. 'lbe soil 
bee• .. ...,. UDlten at te~rpantures beboleen 2000· ani 2soo·r. As the vitrified 
Zale qrcws it incxnporates nc:n-volatlle elements an:! destroys organic 
~by pymlysis. Pyrolyzed prcduct:.s JZDVe to the surface where they 
CX'II'b.lst. A hocxi aver the process collects off"'9lS85 for treatment. 'lbe 
hocxi ranains over the melt until gassing' st.c:p, in approximately four 
days. 'lbus, two heeds are required for seq.l8ntial batch pxocessinq. 'Ihe 
vitrified mass is left in place an:! any subsidence is backfilled with 
clean fill an:i seeded. In addition, CXl'1taminated sediments '-O.lld be 
scraped ani transpxta:i to the site for vitrification. 

'lbe advantaqes of in-situ vitrification include that excavation is not 
required (except for surface sediJDents, which \ICUld be scraped up ani 

-
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cx::nsolidated en-site for vitrification), air emissions are controlled in 
place, organic ~ are destroyed and inorganic ~ are 
i.uccrporated into a qlassy solid matrix resistant to leachi.ng and JOOre 
c:!urahle than qranite or marble (~lo;y Screen.i.r¥;J Q.ti.de for TreatJnent 
of c:::ERCIA Soils and 51\D;es, EPA/540/2-88/004, Sept. 1988). 

Di.sadvantag'es of in-situ vitrification include that althc:u;h it has been 
tested in pilot studies, it has not been demonstrated in a tull scale 
cx:mrercial application. In ad:iition, the o::mnercial availability of the 
equ.i.plslt is limited. 'lhe presence of c;rcund water ally five feet :below 
the surface severely limits the econanic practicability because of the 
energy experded in drivirg off water. 'D1e presence of blried metals and 
cx:mb.lstible solids :below the surface may also cause problems in the 
operatia'l ('l'ectlnolo;y 5c:r1!enin; Qtide for Treatment of CERCL\ Soils and 
Sludges, EPA/540/2-BB/004, Sept. 1988) • 

Because the orqanic ~ are destroyed and inorqanic ~ 
i..noorporated into a solid mass resistant to leac::hlrq, it is~ that 
the treated material will be delistable. If tests show that the residue 
is delistable, only a soil cover wc:uld be placed CNer the site. · 

Gro.lnd water usaqe restrictions, well ccnnecti.ons, deed restrictions, 
ao:ess restrictions and monitori.rq would be ~lemented as in alternative 
SA. '!his alternative wc:uld be inconsistent with~ corrective action 
requirements and Prilraey Drinkirg Water Regulations. 

Alternative 6; rmta i TJ!!"l'!t: with Soil Vapor ExtractiCil ard So1idi.ficaticn 

'lhi.s alternative canbines the som:::e treatment measures in alternative SE 
with the cx:nta.inment neasures in alternative 3. 'n1e advantac;Je of this 
alternative cwe:r alternative 3 alone is that the risks fran residual 
Sllbsurface soil c::::ontamination within the containment barrier would be 
nearly eliminated. 'lhe ccntaminants in the qround water would remain b.rt 
they wo.ll.d be contained within the slurry wall. 

Should ~ slurry wall fail, the groun:i water in the area shown iri Figure 
l3 my event1lally be affected. Althcu;h the c::cnt.amiJ'1atia1 may eventually 
attenuate, the rislcs fran in;pestioo of qrcuni water at the site itself 
wo.ll.d remain very high for a lag time. 

It SIJ!XleSStul., the S/5 p.tcx:ess wo.ll.d nearly eliminate the rerlli!li.rti.n; risks 
due to the JIQll'Oe. 

Alternative 7; GrQ.JrD Water Bmpim ard De!'? Well Iniectim with 
~idific;aticn 

'!his alternative crai:):ines the scurce treatlnent measures in alternative 5E 
with the grcund water treatlnent measures in alternative 4A. 

At the cxn::lusia1 of this actia1, the site -would be close to 1l88tin; ~ 
clean closure requirements. fbotever, lag-term nrnitorinq ard maintenance 
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loO.lld be required because the long-term effectiveness of 5/5 is not well 
do::::umented. 

Al.temative 8; GrC1lnd water ftmirg, Treatment ard P'm Well Iniectiat 
with Sol j dj ficaticn 

'Ihis alternative o::ad'li.nes the source treatment measJ.reS in alternative SE 
with the 9%'0md water treatment measures in alternative 4C. 

At the cx:n:lusiat of this action, the site WOlld be close to meet.i.n;J RCRA 
clean closure requirements. However, laq-te.rm JDOn.i.torinq WOlld be 
required because the laq-term effectiveness of 5/5 is not well 
dco.lmented. 

Al.te:rnative 9: GrtlJn:i Water FyDpfm am E'rm!m:!tlm with Solidi ricat.im 

'Ihis alternative o::ad'lines the source treatment measures in alternative 5E 
with the gra.ni wter treatment measures in alternative 4E. 

At the conclusion of this action, the site WOlld be close to meetinq ~ 
clean closure requirements. Ho.Jever, long-term m::nitori.rg loO.lld be 
required because the la-q-term effectiveness of 5/5 is not well 
doo.lmented. 

IX. SUM?.RY OF 'IHE CCNPABATIYE Nru.¥5!5 OF AL'I'ERNA'I'IVER 

In select.i.n; the final remed.ial actioos for SUperfun:i sites, u.s. EPA 
ccnsiders the followinq nine criteria: 

1. Oyerall Protection or HU!ran Health ard the Envirorgnent: addresses 
\w'bether or not a remedy provides adequate protectiat, ard describes how 
risks are eliminated, reduced or CXll"'trolled thrc::Q;h treatment, en;ineeri.n; 
COIItrols, or inst.i tutia-al controls. 

2. Q;Jrpl iaoce with ARABs: addresses whether or not a raredy will met 
all of the ~lic:able or relevant am appropriate (~) requirements of 
other envi.rtnnental statutes an;Vor prcvide groJrXSs for invokinq a waiver. 

3. Iprq-term effectiveness ard permanenoe: refers to the ability of a 
l1!ll8:!y to mainta.in reliable protectiat of human health am the envi.rcnDent 
CNer time are cleanJP goals have been uet. 

4. Reduc:tiCI'I of toxicity. npbility. or volume ClMY); is the anticipated 
perfo:rman::e of the treatment tec::hnoloqies a riiMidy rray splay. 

5. Short-t.erm effe&tivereczs: involves the period of tine~ to 
achieve protectioo w arrr adverse ilrpacts oo human health am the 
envircnnent that rray be posed durinq the CXI1Struction am hplementaticn 
period until clear~.~p goals are achieved. 

-
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6. I:!rplement;abilit::{: is the technic:al ani administrative feasibility of 
a remedy, includirq the availability of goods and ser..rices neede:i to 
inplement the c:::hosen solution. 

7. Q;;§t: includes capital and operatioo an:i mai.nt.enarce costs. 

a. SUpport lqercy kP'Ptanre: irdicates whether, base:! on its review- of 
the RI/FS an:i Plqc6ed Plan, the state aqet'Cf (the In::liana Department of 
Env.ircnnental Manaqement} cx::nc:urs, q:poses, or has no c:x:mnent oo the 
prefezrt;d al temative. 

9. Q:Jmunity k2!?t?UYY: will be assessed fran the public c:xmnents 
received. 

'1hese nine criteria incorporate factors required to be addresse::l in the 
ren!dy selection prcx::ess in SARA Section U 1. 

A oc:trpU"ison of the fourteen alternatives usin; the nine criteria is 
included in Tables 10, 11 ani U. A ~ison of cx:sts anon; the 
fourteen alternatives is in Table 13. Table 14 oc:rrpares sane major 
factors considered in the effectiveness evaluation arrorq the foorteen 
alternatives. 'lbese Tables are included in the A{::perxtix. 

'llle no-act.ioo alternative {1) is \lnacx:ept.able because APARs for 
c;rc:un::twater and surface waters 'WO.lld be exceeied and human health and 
envira1rnental. risks fran o:x'ltinued air emissions and ~ter migration 
will be unac:::x:::ept.able. 

Alternatives that address ally the so.n:t::e (alternatives 2, SA, SC, and 5G) 
are unac:cept:.able because althc:u;h gt'OJl'ldwater and surface water 
cc:ntaminatioo may eventually attenuate, this will take many years 
(estimate 107-175 years}. In the meantime, ARARs for the gt'OJl'ldwater and 
surface water 'Wt:W.d be exceeried, the qrourdwater plurte 'Wt:W.d eventually 
affect a 1~ area, and biota tray be adversely affected by groun:twater 
rar::harge to surface waters ani air emissions. 

'Ihe c:x::nt.airm!nt al tematives J and 6 ~d provide prctectia1 to human 
health and the envixaazent for as 1cr11 as the site cap and slurry wall 
are maintained. Hc:w~Yer, the high salt and organic cc:ncentraticns may 
affect the permeability of the slurry wall, resulting in the need to 
replace it in the lCI'q tem. If tuture developnent ocx:ms or the cap or 
slurry wall are dameged, the resulting health risks my be sil'lli.lar to m 
act.ia'l for alternative 3, and to alternatives addressin;J aU.y the source 
for alternative 6. o:.ts for rtllledyinq failure 'Wt:W.d be similar to but 
higher then the oriqi.nal installatia'l. In that case, the total ocst for a 
CXI'1ta.inlent alternative WD.ll.d be si:milar to the c:::cst for nmedial acticns 
that treat beth the ac:uroe and the grt:All'1d water. 

Al.tematives that inclu:Se c:l\ly treat:ll81t of the C)t'Ql1'IS water (4A, 4C, 4E} 
WD.ll.d attain a cx.nsidanble de;xee of pemanent prot.ecti.a'l. o:ntaminants 
PI s : tUy in the grcun:l water and o::ntaminants that are flushed into the 
gra.ni water wcWd I:Je J:"A1!JOBd in toxicity 1 JII:Cllity 1 am VOlUlftl! ('IMV) by 
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c:peratiat of the ~ water treatment system over a laq period of tilne. 
'Ille site c:aver ani access restrictions t.ICUld protect against al-Si te 
direct i..ngestion ani direct contact risks. 

At the c:x:rrpletion of the ~water actioo, residual CXI'ltamination will 
remain under the site cxwer, al thc:u;h it will be re-b x::ed fran the present 
cx:n:iitions. It is un:::ertai.n what residual risks will nmain. It is 
possible that mobile· oontaminants will remain under the cxwer after 
c:x:Jrl)letiat of the c;rcund water treatment actions. It the cxwer is 
slbsecpentl.y d.istu:rbed or deg'raded, these residuals will again cause 
groun:i water OCI'1taminatioo. EVen if relatively mcbile cx:mp:nents, such as 
volatile organic~ ani cyanide are flushed trail. the soil, the 
residual risks due to direct in;Jestioo in case of tuture devel.opoent 'WOUld 
be: 2. 7 x 10-4 lifetime carcinogenic risk due to arsenic, an::l a c:hrati.c 
n::n-can:inogenic index of 2. 8. In additiat sub::hra'dc risks trcm ~ 
wo.Ud likely remain. In additia1, arsenic, lead an::l dlranium are present 
in sc:me of the subsurtac:e material at cx:r.oentratiats similar to these in 
sc:me listed hazal:'I:Xus wastes, tor whidl treatment is required prior to 
lan:i disp::sal pursuant to 40 CfR 268 (see Table 9). 

For these reasa'lS, an alternative that CCI!i:>ines a source treatment measure 
with a ground water treatment meaS'lre is :needed. S/S wcW.d aQU-ess all 
risks due to the source if it is sJOCeSsful. 'Ihe effectiveness of S/S at 
Midco II wo.Ud be evaluated by treatability tests prior to its 
i.Jiplementatial. 

Q::q:lared to S/S, inc::ineratiat followed by S/S 'WOlld mre reliably treat 
the organic ~. li::Jwever, in:ineratiat is CX1'1Siderably mre 
expensive than S/S by itself, ani, if S/S is SIJOCeSSful., ini:i.neratiat 
wcW.d do little to further reduce risks. 

Vit:rificatial, if it w:Jrked, wo.Ud mre reliably ad:iress bath the organic 
ani inorganic oontaminants. It also treats bath organic ani inorganic 
~ in en! operatia1, '-'hidl is an advantage. Hcwever, there is a 
large degree of uncertainty abcut whether vitrificatial is practical at 
this site because of the high water table. In additia1, it is estimated 
to be OCI'lSiderably mora expensive than s;s ani, it S/S is successful., 
Wl:llld do little to tu:rther reduce risks. 

All the gro.nS water treatment alternatives wo.Ud result in attainin; 
ARARS an::l providinq law;-tem protectia1 of the calumet aquifer at the 
site when c:c:llbined with a SCl.llt:l8 treatment alteJ:native. '!bey ctiffer ally 
in their method of treatment an::l disp:)sal of the highly saline 
OCI'1taminated ground water. '1be treatment an::l deep wall injectial 
alternative (4C) may sutstantial.ly reduce 'IMV of oontaminants in the 
c;ra.ni water prior to deep well injectia1. 

organic ~ wcW.d be rt!IIICJ'J8d by striwin; an::l caxtx:n aklsol'ptial. 
It residuals fran this treatment are inci.neratsc!, this wcW.d provide 
pexmanent treatment of these oontaminants. If they are lan::ltilled, the 
disp::sal my net be cxnsiderad any 11me permanent than deep well injectia1 
without treatment. If cyanide ·treatment is required, a c::hlorinatial 

-
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process may be used, .nidl should pe.rrnanently destroy the cyanide. Metals 
may be reroved by precipitation. 'Ihe metals sludge wculd be lan:ifille:i 
bJt may require solidification first. nus disposal may not be CCI"lSidere:i 
trore perm:ment than deep wll injection withoot treatment. 

'Ihe evaporatia1 alternative (4E) ~d reduce the volume of all 
cxntaminants aro the tcxici ty of contaminants in the blow down by 
i.n::ineratia1. However, extensive treatment of the salt cake ~d likely 
be required prior to lam disposal un:ler the ~ I.an::l Disposal 
:RestrictialS. If such treatment is not required, alternative 4E WQ.lld 
incl\XSe disra;al of significant quantities of hazardous wastes in off-site 
landfills. 

'Ihe deep well injectia1 withalt treatment alternative (4A) WQ.lld not 
reduce 'IMV of CXX1tami.nants in the grcurd water. However, if a peti tioo to 
allow lan:i disposal is awroved by U.S. EPA, this alternative shculd 
provide permanent lruman health and environmental pratectia1 since the 
petitia1 1!IJSt derrr::mstrate that there will be no migration fran the 
injectioo zone W'hile the wastes remain hazardous. In addition, 
alternative 4A is considerable less expensive than alternative 4C. 

X. 'IHE IDF£m? REMED'f 

u.s. EPA selects either alternative 7 or 8 for ilrplernentation at Midco II. 
'Ihese alternatives are descrited in Sections XIII aro IX. Alternative 7 
will be il%;:1lemented if a petition to allow injection of waste prohibited 
urder 40 CfR Part 148 SUbpart B is awroved by u.s. EPA. In this case, 
the pennanence of the remedial action \o'CU.ld be considered equivalent to 
alternative a, aro alternative 7 is less expensive. If a petitioo is not 
awroved, alternative 8 will be ilrplemented. 

'lhe selected alternative will also incl.u:ie site access restrictialS ani 
ilzp:lsitia1 of deed restrictialS, as appropriate. Either alternative will 
inclu:5e treatment of the acurce by s;s. '!his is the least ecpensive 
alternative that will pm:manently reduce 'IMV of the SOJrCe aro be tully 
protective of human health and the envircnnent. However, ilrplementation 
of this sourt:a ranedial actia1 deperm a1 the results of the treatability 
t.sts for 5/S. If the traatability tests show' that S/S will net provide a 
significant reductia1 in ICbility of the hazardo.ls substances of a:noern, 
the RJO will be r8Cp!J led and a different scuroe cx::ntrol meaSJre will be 
selected. A m:;:,re detailed cost brealcdown for these alternatives is in 
Tables 15 an:1 16 in the Appendix. 

Clean Up Actia1 I.eYels (CAis) : 

Soil Clean Up Actia1 Isvels: 

All sJbs!Jrface materials affected by the site or by Midc:IO q:eratia'ls that 
GDeed any of the followinq risk based levels will be treated: 
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a.mul.ative Lifetime carcin::Jgenic Risk "" 1 x 1o-5 
a.mulative Olratic NonCarCinogenic Imex = 1.0 
SUlx::hronic Risk In:Jex = 1. o 

Gralnd water Clean Up Action Levels: 

All portic::ns of the calumet aquifer affected by the site or by Midc:o 
~tioos that exceed Mrf of follO!flirq risk-based levels will be 
recovered ani treated (except as provided for in the subsequent 
discJSSiat). '1be groun:i water punpin;;, treatment ani disposal system 
shall CXI'1tirlle to q:erate until the hazardQls sub&t:ances in all portic::ns 
of the calumet aquifer affected by the site or by Midco cperatic::ns are 
nmred below each of these risk-basEd levels (except as provided for in 
the subsequent discJSsiat) .. AA?lyin; the C'Ais ~ the CXl'ltaminat.ed. 
plume is cc:nsistent with F.R., Vol. 53, No 245, p. 51426. 

Q.mulative Lifetime carcinogenic Risk • 1 X 10-5 
a.mulati ve Ncn:::arcinogenic Irde.x • 1. o 
SUlx::hronic Risk • 1. o 
Primary K:Is ( 40 CFR 141) 
Clu."tnic ~ for protection of aquatic life lTlll. tiplied by a factor 3 . 6 

Evaluatioo of Attairment of CAI.s: 

'Ihe risk levels will be calallated fran the soil and gl:"Qlnd water 
analytical results usirq the assunptions listed in Tables 2, 3, 4 ani 5 
.in the~ (except that in place of the average site cx:ncentration, 
actual measured soil ani groun:i water oonoentratic::ns in each saJrl)le 
locatim will be used, ani soil in;estim rates for du:tnic exposures of 
o. 2 gram per day for ages 1-6 ani o .1 gram per day for older age grct.JpS 
will be used), the pzocedlu-es .in the SUperfund Public Health Evaluation 
ManJal. ani u.s. EPA's JZCSt :reoently published carcinogenic PJte:rq factors 
ani reference doses. 

Fer .i.ncm;Janic ~ in groun:i water, the analytical results fran 
filtered scmples will ba used. '1be analytical pzooednres will at least 
reach the analytical detactim limits listed in Tables 17 ani 18 in the 
~- CD'lsti.tuents that are not detectecl shall not be il'x:l\D!d in 
risk calallaticns. CDwtituents that are detectecl below bacJcgrcuni 
cx:u:antzaticns identi!ie:i in Tables 17 and 18 shall not be il'x:lu:ied in the 
risk calC1llaticns. 

If atly cna c:x:nstituent is detectecl in groun:i water at a oc:u:entzatim 
that is calC1llatecl to patent!ally cause a lifetime, incremental 
carcinogenic risk of 1 x 10-s or greater, ani an M:L has been prclllll.gated 
for this ocr.stituent p.n-mant to 40 em 141, then the M:L will be the CAL 
for that oonstituent. In aci:litim, that CXI'lStituent will not be used in 
the omulative risk calallatim. 

-
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JUSTIFICATICil ftR USE OF 10-5 RISK LEVEL: 

Use of the l X lo-S lifetime, currulative carcinogenic risk level as 
~ to the 1 X 10-6 level is considered mre apprq:lriate for a soil 
CAL for this site because residential developnent is unlikely because of 
the in:rustrial usage of the area. 

use of the 1 X 10-s lifetime, o.mulative ca.rcinoqenic risk level is 
c::oosidered D:lre awrq:lriate for the ground water CAL as q::posed to the 1 X 
10-6 level because the calurret aquifer is little used in the vicinity of 
the Site, and because there are Dlltiple CXI'ltaminant scm"OeS that are 
affect:iJ:g the calumet aquifer in the vicinity of the Site. In acktitia"', 
the 10-6 level is generally well below the analytical detectiat limits for 
the cx:nstituents of ccn:ern. 

CRITERIA FOR cx:NIR:>L OF AIR EMISSIONS: 

Each separate soUrce of air emissialS shall be CXI'ltrolled to prevent 
exposures to the nearest resident an:l workers on adjacent p~es fran 
causirq an estimated o.mulative, incremental, lifetime carci.nogenic risk 
e.YCW!djrq 1 x 10-7• Since there are m.ll.tiple q:eratia'lS that cause air 
emissions, eadl nust be cx:ntrolled to the 1 x lo-7 carc!noqenic risk level 
to assure that the total risk will be less than 1 x 10-6. 'Ihe followin; 
q:erations will be cxnsidered separate scm"OeS: 

1. SUbsurface soil excavation an:l harxUirq;. 
2. Em.ssioos fran S/S; 
3. Emissions fran ~ water treatlnent. 

'Ihe risk levels will be calc::ulated usirq c::cnservative assurtptia'lS, the 
proc::a::!ures in the TJ. s. EPA Public Health Evaluatim MarAlal and Exposure 
Assessment Manual, an:l the most recent U.S. EPA published carci.nogenic 
pote.n=y factor. 'Ihe emissia"'S 1ftlSt also be c:a 1Uolled to prevent arry ron­
carcinoqeni.c risk either en-site or off-site. f\l;itive dust lllSt be 
controlled in CX~~pliance with State of In:tiana 1'1!lqUi.rement. 

'!be selected renedial actia"'S will be protective of human health an:l the 
envixalnent, will attain applicable or relevant an:l ~te F8ieral 
an:l State~ an:l are ccst effective. '!be nady satisfies the 
stat:utoxy prafC1!1nC18 for remedies that erploy t:nt.atmant that r-cts res 
toxicity, D:lbility or volume as a principal element ard utilizes permanent 
solutia"'S ard alternative treatment tec::hnolcqies to the maxilll111 .xtent 
practicable. 

'!be State of In:Uana is expected to cxn::ur with the selec:te1 reaa'lial 
actia"'S. Al tho.J;h there is sara p,lblic c:a woem about the deep wll 
injectiat ~tia1, it is believed that the ~ve ~ nqui.rtd 
in U.S. EPA's ~ Irijectia"' OXtt:tol Plcg:tam ecupled with .aurae 
(soil) t:raatment pravide a D:lre acceptable tad'lnology for the calll'&lZ"1ity 
than the further degradatia"' of the exi.sti.n; calumet aquifer or the Gran:! 
cal.uaet River. 
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Because the remedy will result in haza.rdous suhstanoes remainirq on-site 

above health-based levels, a review will be o:njucted within five years 

after cx:mnenoement of rerre:tial actions to ensure that the remedy o:::ntinues 

to provide adequate protection of human health an:i the envi.rc:nnent. 
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Table 2 

1 _ _j ' 1 1 , 
1 ' I t 

J ' ) ' • .. 1 
TABLE 1·1 

Slandard Paramelera Uaed for Calculation of Douge and Intake 

Parameter Adult Child -ae ~ 12 Child IQe 2~ 

-Phyalal Characterlallca 
Average Body Weight 70 kG (1,21 29 kG (3) 16kg {3) 

Average &.trtacl Area 11150an2(1) 1~7Can2(3J s;eo crn2(3) 

Acllvlly Cheraclerlallca 
Amount of Waw lngesll8d O&Jly 2il«< (1) 1 i.,(2) 1 i•(2) 

Amount of Ail Srultwd Daily 20 rn3 (1) 11 rn3 (1) 6m3(1) 

Atnounl ol F"ISh Ccnau!Nd Daily 6.5;(1) 

Soi lngesr.d (Pi:a) Dlily 1.0 g (1) 

F1wq..letY:y ol Waw UM lor Swimming 7 Olyll'fr ( 1 ) 7 dllyv,.r (1) 

Ou'alion ol ~"' Whie Sl~Witnmng 2.6 tnlcily (1) 2. 6 hrllday ( 1) 

Patcer~llpe ol Sunaot AIM lmmefMd 0.1 (4) 0.1 (4) 0.8 (4) 
Whle 8altMog 

l.atlglh ol E:rposurw WhM BaltWI; 20mr. (5) 20m;, (5) 20m;, (5) 

LM!glh o1 AdditioN~ E;rpo~U~W AIIM Baltling 10,... (5) 101M(5) 10 min (5) 

.Am~M\1 ol Ail BriaNd VINe Balhng .55 rn3 (1~(5) .10 rn3 (1 ),(5) .48m3 (1),(5) 

Volume ol ~1&111 3 rn3 (5) 3 rn3 (5) 3m3 (5) 

Vobne ol Ballrootn 10m3 (5) 10 rn3 (51 10 rn3 (5) 

Voii.IN ol Waw UMd While Showering 200 ... 1(5) 200111f1{5) 200Qs{5) 

Uatatlel Cllaracterlatlca 
OustM!erlnel 0.51 mg.'cm3 (6) 

Tnansler Ratio of ContanWwle Fnlm WIIM 1/10000 (41 
liD Ail 

&.lass Au. Ra• <-•-bawd~ 0.2.0 5 mq/cm2/tV (1) 

(1) U.S. EPA, 1986.1 
(21 U.S. EPA. OCtober 1986 
(31 U.S. EPA. 1915d 
(4) U.S. EPA. 1914b 
(S) Symms, 1916 
(6) lapow, 1574 



MEDIA 
Air 

Oround Water 

Solie 
(Sediment•) 

Surface Water 

I 
( 

PAnM'AY 
Waste Aeaalon 

Contaminated 1111/soll 

Contaminated llnlsoll 

Surface water 

Mowment hough 
aquifer • u .. hough 

relldenllal and 
lndustrfal welts 

Contaminated llnlsoll 

Gtound wa• dlsdlarge 
to drainage dtch 

Table 6-5. 
MIOCOII 

Ewpoaure Pathway Analysis 
On-slle future Use Scenario 

EXJ'OSlJI: 
MECHANISM lYrE a= EXPOSURE 

Volatilization Oet'mal Contact 
Inhalation 

Volatilization Inhalation 

Fugitive dust Oet'mal Contact 
Inhalation 

Volatilization Inhalation 

Drinking wator Ingestion 

Bathing Dermal contact 
Inhalation 

Inhalation 

Fugitive dust Dermal contact 
Inhalation 
Ingestion 

Casual oontad Dermal contact 
Ingestion 

Volatilization Inhalation 

Bloaccumulallon 

SELECTED FOO ANALYSIS 
No • not likely, site covered with lin 

wllh partial vegetative cov• 

Yes 

No • not llllely, slle covered with lift 
with partial vegetative cov• 

Yes • covered under surface water 

Yes • local -ns used 

Yes • local -ns used 
Yes · local -ns used 

Yes 

Yes ,..., :1 Yet· PICA 

Yes 
No • not used lor drinking water 

Yes 

No • currently under Investigation 
by U.S. Fish and Wildlife 



Tabla 6·5. (Continued) 
UIOCOII 

EJposure Pathway Analysts 
Nurul Residence Scenario 

EJ(fU)U£ 

MEDIA PAnfWAY KCI~NISM l'1PE a: EXIUU£ Sfl£CTEO FCO ANALYSIS 

A lr Wasle Reaction Volatiliz all on Oormal Contact No . not likoly, silo covered with I1H 
Inhalation wilh partial vogotalion 

Contaminated IHVaoll Volatilization Inhalation Yes . probably low e•posure level& 

Adsorption lo dusta Oofmal Contact No . not likely, aile covored with lift 
Inhalation with partial vegetation 

Contaminated ......_ Volatilization Inhalation Yos 
water 

Ground Water Movement through Drinking water Ingestion No -drinking water well removed 
aqoilor . uae through lrom contamination 

residonlfal and Bathing Oonnal contact No • well removed from contamination 
Industrial wefta Inhalation 

Hand washing Dermal contact No . well removed from contamination 
Inhalation 

Industrial/Household Inhalation tb 
Use 

Soli a Contaminated flllfaoll Adsorption 1o dusts Dermal contact tb c.J 
CSedltftenta) Inhalation tb ~ 

Ingestion tb 

Surface Water ground waler Casual contact Dermal contact Yes . contact probably minimal. dilution 
dscharge to Of and Volalilizetion/aerosols Inhalation Yes 

Calumet River Ingestion No • not used lor drinking water 

ground water Recreation/Fishing Dermal contact Yes . contact probably minimal, dilution 
disch•ge to lalla Inhalation Yes 

Mchlgan Bioacx:umufation No . currenlty under Investigation 

Ground water dscharge 
by U.S. Fish and Wtldlite 

Casual contact Dermal contact Yos 
10 ctainage 6tch Ingestion No . not used lor drinking waiN 

Volatilization lnhalolion Yes 

Bioaccumulation No - currently under investigation 
by U S Fish and W•ldl•tn 

-------------------------------.....=~'-----_c.:·---· 
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Table 6 - 8 
Mldeo II 

. ;s;= iii" 

Routes of Exposure Used In Calculation of Intakes 

Exoosure Scenario 

On-site Scenario 

Nearest Residence 

Exposed 
Population Dermal 

Child 2·6 Play in Soil 
Bathing 

Child 6·1 2 Play in Soil 
Play in Surface Water 

Bathing 

I 

Adult Recreation in Surface 
Water 
Bathing 

Child 2-6 

Child 6· 1 2 Play in Surface Water 

Adult Recreation in Surface 
Water 

Routes of Exe2sure 
Ingestion 

Drinking Water 
PICA 

Drinking Water 

Orinking Water 

--
TaD1e c 

Inhalation 

Household Air 
Bathing 

Household Air 
Bathing 

Household Air 
Bathing 

Household Air 

Household Air 

Household Air 
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'0 T11ble 6 - 9 ,_ 

MIOCO II 

Characterltllca ol SubchronlcJChronlc Espo~ure Scenarios 

Subduonlc Exposllfe Chronic Exposure 

RotAe ol Expcmne Media Acllvltr Po~latlon Characteristics Characteristics 

Darm•l Soil PIIY Child age 2-6 Three exposure lvanlt (hands One 11posura avant (handt only) 

Child aga 6-12 only) at average concentration per day, ISO days per year, 11 
or one event at highest cone., average ooncentrallon 
whichever Is greatest 

Surface Wat8f Recreation Child age 6-12 Three hourt ol erpoture (20% One hour ol erposure (20% ol 
Adult ol body) at aYerage concentration body), ISO days per year, It 

or one hour at highest concentration, average concentration 
whichever It greatest 

Gtot.nd Water Showering/ Child age 2-6 One hour ol exposure (80"1. ol body) 20 minutes of exposure (80% of 
Bathing Child aga 6-12 at average concnetrallon or 20 min. body) at average concenllatlon 365 

Adult at highest concenllallon, whichever dayslyaar 
It greates} 

lng .. llon Soli Plea Child age 2-6 5 gram per day at a-age 1 gram per day, ISO dayt P8f 
OOOCfll'ltratlon or 1 grams at year, at average concentration 

~ highest concentration, whichever Is 
0 vreatest 

Gtot.nd Water Drinking Child age 2-6 3 liters at aYerage concentration or 1 lltllf per day. 365 daya per year, 
Water Child age 6-12 I liter at highest concentration at average concentration 

whlcheV8f Is greatest 

Adult 6 Hters at average concentration or 2 Rters per day, 365 daya per year, 
2 liters at highest concentration, at average concentration 
whichever Is greatest 



Route of E•f!O?U!! 

Inhalation 

Table 6 - 9 (continued) 
MIDCO II 

Characterlsllu of Subchronlc/Chronlc E1poeura Scanerlos (Continued) 

Media 

Combined Solll 
Surface Water 

Emission 

GfOllld Water 

Acllvlly 

Showering/ 
O.thlng 

Population 

Child age 2·6 
Child age 6·12 

Adult 

Child age 2-6 
Child age 6-12 

Adult 

Child age 2-6 
Child age 6-12 

Adult 

Subchronlc Exposure 
Characteristics 

24 hours ol exposure 160 m on-sile 
and 1609 m oil-site from SOUfce at 
average predlc1ed emission rate or 
18 hr at highest predicted emission 
rate, whichever Ia greatest 

24 hours ol exposure 160m on-site 
and 1609 m off-she from tource at 
aYel'aga predicted emission rate or 
16 hr at highest predicted emission 
rata, whichever Is greatest 

One hour at expos ... at average 
concentration or 20 minutes at 
highest concentration, whichever 
It greatest 

24 houra or exposure at o.ooot x 
fie average ground water cone. 
or 16 hours at 0.0001 1 the 
highest concentration, whichever Is 
graateat 

24 hours ol exposure at 0.0001 1 
fie average ground water cone. 
or 16 hours at 0.0001 1 the 
highest concentration, whichever Is 
greatest 

Chronic Exposure 
Characteristics 

18 hour• of exposure, 365 day• 
per year, 160 m from soun:e on-alta 
and 1609 m from tource oil-site at 
average predicted emission rate 

16 hours of exposure, 365 day• 
per year, f60 m lrom source on-ella 
and 1609 m from SOUfCe oll-alte at 
average predicted emission rate 

20 minutes ol erposure, 365 days 
per year at average concentration 

16 houri ol exposure, 365 days 
per year, at 0.0001 1 the average 
ground water concentration 

16 hours of exposure. 365 days 
per year, at O.OOOt 1 the average 
ground water concentration 
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Air Stripping 

Capping 

Con sol ida t ion 
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TABLE 1-15 

MIOCO II 
ACTION-SPECIFIC REQUIREMENTS 

Requirement and Citation 

Table 7 

Page 1 of 9 

Proposed standards for control of emissions of volatile 
organics. 

Placement of cap over waste requires a cover 
designed and constructed to: 

o Provide long-term minimization of migration of 
liquids through the capped area; 

o Function with minimum maintenance; 

o Promote drainage and minimize erosion or abrasion 
of th~ cover; 

o Accomoda te settling and subsidence so that the 
cover's integrity is maintained; and 

o Have a permeability less than or equal to the 
permeability of any bottom liner system or natural 
subsoils present. 

Eliminate free liquids by removal or solidification. 

Restrict use of property as necessary to prevent 
damage to cover. 

Prevent run-on and run-off from damaging cover. 

Stabilization of remaining waste to support cover. 
(40 CFR 264) 

Placement on or in land outside unit boundaries or 
area of contamination will trigger land disposal 
requirements and restrictions. 
[40 CFR 268 (Subpart O)) 
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Action 

Direct Discharge 
of Treatment 
System Effluent 

a , , . ... .· .... ... :. r -~' ... 

TABLE 1-15 <continued) 

Page 2 of 9 

Requirement and Citation 

Use of best available technology (BAT) 
economically achievable is required to control 
toxic and nonconventional pollutants. Use of best 
conventional pollutant control technology (BCT) i5 
required to control conventional pollutants. 
Technology-based limitations may be determined on a 
case-by-case basis. 
(40 CFR 122.44(a)] 

Applicable federally approved state water quality 
standards must be complied with. These standards 
may be in addition to or more stringent than other 
federal standards under the CWA. 
(40 CFR 122.44 and state regulations approved under 
40 CFR 131) 

Applicable federal water quality criteria for the 
protection of aquatic life must be complied •o~.:it~ 

when environmental factors are being considered. 
(50 FR 30784] 

The discharge must conform to applicable water 
quality requirements when the discharge afiects a 
state other than the certifying state. 
[40 CFR 122.44(d)) 

The discharge must be consistent with the 
requirements of a Water Quality Managemtnt Pian 
approved by EPA. 
[40 CFR 122.44(d)) 

Discharge limitations must be established for all toxic 
pollutants that are or may be discharged at levels 
greater than that which can be achieved by 
technology-based standards. 
[40 CFR 122.44(e}] 

Develop and implement a BMP program and 
incorporate in the NPOES permit to prevent the 
release of toxic constituents to surface waters. 
[40 CFR 125.100) 
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TABLE 1-1.5 (continued) 

Page 3 of 9 

Requirement and Citation 

The BMP program must: 

o Establish specific procedures for the control of 
toxic and hazardous pollutant spills; 

o Include a prediction of direction, rate of flow, 
and total quantity of toxic pollutants where 
experience indicates a reasonable potential for 
equipment failure; and 

o Assure proper management of solid and hazardous 
waste in accordance with regulations promulgated 
under RCRA. 
[40 CFR 12.5.104) 

Discharge must be monitored to assure compliance. 
[40 'CFR 122.44(i)) 

Approved test methods for waste constituents to be 
monitored must be followed. Detailed requirements 
for analytical procedures and quality controls are 
provided. 

Sample preservation procedures, container materials, 
and maximum allowable holding times are prescribed. 
(40 CFR 136.1-136.4] 

Permit application information must be 
including a description of activities, 
environmental permits, etc. 
[40 CFR 122.21) 

submitted 
listing of 

Monitor and report results as required by permit. 
(40 CFR J22.44(i)) 

Comply with additional permit conditions. 
(40 CFR 122.41(i)J 
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Action 

Discharge to POTW 

Discharge of Dredge and 
Fill Material to 
Navigable Waters 
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TABLE 1-1.5 (continued) 

Page 4 of 9 

Requirement and Citation 

Pollutants that pass through the POTW without 
treatment, interfere with POTW operation, or 
contaminate POTW sludge are prohibited. 

Specific prohibitions preclude the discharge of 
pollutants to POTWs that: 

o Create a fire or explosion hazard in the POTW; 

o Are corrosive (pH 0.0); 

o Obstruct flow resulting in interference; 

o Are discharged at a flow rate and/or 
concentration that will result in interference; 

o Increase the temperature of wastewater entering 
the treatment that would result in interference 
but in no case raise the POTW influent 
temperature above l04•F; 

Discharge must comply with local POTW pretreatment 
program; and · 
[40 CFR 403 • .5 and local POTW regulations] 

RCRA permit-by-rule requirements must be complied 
with for discharges of RCRA hazardous wastes to 
POTWs by rail, truck, or dedicated pipe .. 
[110 CFR 264.71 and 264.72] 

The four conditions that must be satisfied before 
dredge and fill is an allowable alternative are: 

o There must be no practicable alternative; 

o Discharge of dredged or fill material must not 
cause a violation of state water quality standards, 
violate any applicable toxic effluent standards, 
jeopardize an endangered species, or injure a 
marine sanctuary; 

-
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Excavation 

Ground Water Diversion 

Incineration (On-Site) 
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TABLE l-l-' (continued) 

Page ' of 9 

Requirement and Citation 

o No discharge shall be permitted that will cause or 
contribute to significant degradation of the water; 

o Appropriate steps to minimize adverse effects 
must be taken; and 

o Determine long- and short-term effects on 
physical, chemical, and biological components of 
the aqua tic ecosystem. 
[40 CFR 230.10 and 33 CFR 320-330] 

Movement of excavated materials containing RCRA 
hazardous wastes to new location and placement in or 
on land will trigger land disposal restrictions. 

Excavation of RCRA hazardous waste for construction 
of slurry wall may trigger cleanup or land disposal 
restrictions. 

Analyze the RCRA hazardous waste feed 
[40 CFR 264.341] 

Dispose of all hazardous waste and residues including 
ash, scrubber water, and scrubber sludge. 
[40 CFR 264.3.51) 

Performance standards for incinerators: 

o Achieve a destruction and removal efficiency of 
99.99 percent for each principal organic hazardous 
constituent in the waste feed; and 
(40 CFR 264.343] 

o Reduce hydrogen chloride emissions to 1.& kg/hr 
or 1 percent of the HCL in the stack gases 
before entering any pollution control devices. 
[40 CFR 264.342) 



Action 

Land Treatment 

TABLE 1-15 (continued) 

Page 6 of 9 

Requirement and Citation 

Monitoring of various parameters during operations of 
the incinerator is required. These parameters 
include: 

o Combustion temperature; 

o Waste feed rate; 

o An indicator of combustion gas velocity; and 

o Carbon monoxide. 

Special performance standard for incineration of 
PCBs. 
[40 CFR, 7611.70] 

Special requirements for incineration by Indiana 
Department of Environmental Management, including a 
trial burn and extensive sampling. 

Ensure that hazardous constituents are degraded, 
transformed, or immobilized within the trea tmen: 
zone. 
(40 CFR 264.271) 

Maximum depth of treatment zone must ~ no more 
than '0 feet from the initial soil surface, and more 
than 3 feet above the seasonal high water table. 
[40 CFR 264.271) 

Demonstrate that hazardous constituents for each 
waste can be completely degraded, transformed, or 
immobilized in the treatment zone. 
[40 CFR 264.271) 

Minimize run-off of hazardous constituents. 
[40 CFR 264.273) 

Maintain run-on and run-off controls and management 
system. 
[40 CFR 264.273) 

Unsaturated zone monitoring. 
[40 CFR 264.281) 

Special requirements for ignitable or reactive waste. 
[110 CFR 264.282) 

-
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Slurry Wall 

Treatment 

Underground lnjec tion 
of Wastes and Treated 
Ground Water 

TABLE 1-1.5 (continued) 

Page 7 of 9 

Requirement and Citation 

Special requirements for incompatible wastes. 
[40 CFR 264.282] 

Special requirements for F020, f021, F022, F023, 
F026, ·and F027 wastes. 
[40 CFR 264.2!3] 

Excavation of RCRA hazardous waste for construction 
of slurry wall may trigger cleanup or land disposal 
restrictions. 
[40 CFR 26!) 

Proposed standards !or miscellaneous units require 
new units to satisfy environmental performance 
standards by protection of ground water, surface 
water, and air quality, and by limiting surface and 
subsurface migration. 

Treatment of wastes subject to ban on land disl)osal 
must attain levels achievable by best demonstra red 
available treatment technologies (BOAT) for each 
hazardous constituent in each listed waste. 
(40 CFR 26!.10·13) 

BOAT standards for spent solvent wastes are based 
on one of four technologies. Any technology may be 
used; however, if it will achieve the concentration 
levels specified. 
[RCRA Sections 3004(d)(e).(e)0) 
42 U.S.C. 6924(d)(3).(e)(3)] 

UJC program prohibits: 
(40 CFR 144.12] 

o Injection actiVIties that allow movement of 
contaminants into underground sources of drinking 
water and results in violations of MCLs or 
adversely affects health; and 

o Construe tion of new Class IV wells, and operation 
and maintenance of existing wells. 
[40 CFR 144.13] 
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TABLE 1-15 (continued) 

Page 8 of 9 

Reguirement and Citation 

Wells used to inject con tam ina ted ground water that 
has been treated and is being reinjected in to the 
same formation from which it was drawn are not 
prohibited if activity is part of CERCLA action. 
[40 CFR 144.13) 

All hazardous waste InJection wells must comply with 
the RCRA requirements. 
[40 CFR 144.16] 

( 
Owners and operators must: 
[40 CFR 144.26-27] 

o Submit inventory information to the director of 
the state VIC program; 

o Report non-compliance orally within 24 hours; and 

o Prepare, maintain and comply with plugging and 
abandonment plan. 

Monitor Class I wells by: 

o Frequent analysis of injection fluid; 

o Continuous monitoring of injection pressure; 

o flow rate and volume; and 

o Installation and monitoring of ground water 
monit.orins wells. 

Applicants for Class permits must: 
[40 CFR 144.,) 

o Identify all injection wells within the area of 
review; and 

o Take action as necessary to ensure that such 
wells are properly sealed, completed, or abandonee 
to prevent contamination of USOW. 
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Requirement and Citation 

Criteria for determining whether an aquifer may be 
determined to be an exempted aquifer include current 
and future use, yield, and water quality 
characteristics. 
[40 CFR 146.4) 

Case and cement all Class 1 wells to prevent 
movement of fluids into USDW, taking into 
consideration well depth, injection pressure, hole size, 
composition of injected waste and other factors. 

Conduct appropriate logs and other tests during 
construction and a descriptive report prepared and 
submit ted to the UIC Program Director. 

Injection pressure may not exceed a maximum level 
designed to ensure that injection does not initiate 
new fractures or propagate existing ones and cause 
the movement of fluids into a USDW. 
(40 CFR 146.13) 

Continuous monitoring of injection pressure, flow 
rate, and volume, and annual pressure, if required. 

Demonstration of mechanical integrity is required 
every ' years. 

Ground water monitoring may also be required. 
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.,., ....... Qfftt~ .,.,., _, ............ h ....... ,., • 
r•• r•lt-u\Attnne •tt N••tt on 'ft¥'•t1.n of Mll, 
.wt lh•• -uhf be une..,etletal~ rer ,,....tu~~t. 
r.ro•M ... ,., rlr.,UII .eel,.,. lew• I• MJuldl net H 
-.t ""••le. C•t••"•'•"" -• ••• .,t'threltr to 
""'"' etttttft't. MotttleU""f •' tM conh"l"'9 1•1f'f 
......... ~lf'Ct .......................... ••ttat"h ... 

••••- tDulcl.,. _,..,..., If """""'"' "' -""'1· 
(nwte -••14 tt. ••••l•r to tf'...,. -t•r gpltone. 
''-" t11•t ,,., ,..,.,.,,,.. f•llwe llf0tll4 •• •••I let le 
bvl "'"""' 1- ,._. toel ef .,.,lnol lnot.lloll8'1 
H It •• ct..tfl'(',,.d tt .. r.,,. .. ,. ••e~ .. ,,., .., .. ,.. 
err •II• - 11 '"" ouo _...,,..., ,~.,.•• ~ovid be 
loc•lftf. If -..t. cnet te r~ ••II tn•ohtr, •• 
• ••n•••"• • qrol6'd ..... , •' tO" te r.-o•• ttw 
f" .. t•fUitfJ r-ont .. tn••••· art•t ,....,,.,I on I• 
t'a-t''"''""• eft ,,..,.. ••• r...tut'•tf kl.,.. •rtPf'lilblf' 

·~---··-
f.,...t,.,.e lfw lenfJ~IPt• f'Hf'tln"'*tlle ef 
.... ,n.t t•r• ....... 1(.. ct .. -""' M"llnft ··-··· for 
~Mil •""•• qretllltlf ;•'"' wtJI t-. .,., • fill• rer 
""'' ......... '1,.,..,.. ...... , _, ""' h• ............. ~, • 
r '"" f"•lrtthtl """' •rf" M11t"Ct on .. ,,..,, '""' et lift II, 
,...._. lht• Wtuht bt '"'••••l•bltr fof' ,....,...,,,.. 
r.rttt•td t~all't f'l•.,..• •hort I••••• .,.uld b• ..... 
If rftftl_,,..,.,., lr•weo ,.. .... equtr•r• c-oet to ,,.....tty 
lift II tt. ..,., t ••r• IN ceet or Ollfll"•l 
,,..,.ft••ltttn """ '" qr••• •rth erwt d•fftrultr •' ...,.,,,,.,.,q. Mh, ,.,....dt•ltM I~ c ... l•l•d, •11 
,. .... er• ,..._,, .. hf'IGW tlt'C'top\ehl• lf'••l•~ 

r~b .......... lonq#l•r• ""H'' •• ,.,. ••• •' 
AUrrn•l'""• 4C .,.. ,. • tJ•..,.IP wt tere I••• I• fer 
""'' ..,., •• ,,.,.,.. .,.,.,, •til H "t. CAl• fer 
.. •• '··- .,. ........... , _, .. t ............... ,. 
t '"" ~•lc-••1•1ton• •r• tHt•fld on ,,.,....,ton of •II, 
....t lht• ...u1d b• ''"••••l•bl• for '""""•l•""· 
f.ttttM .,.lrr cl•"'"• a<t lOti I••• I• wv••111 tt. .,,. 
It ••l•t •••••• 41•~ etttnff't 1 ••ncf' lhte '' "'t • 
fltt,.tttq .. ,.,, ttQmf.-r, 1"-r tftctf'ttotl'd eahrtlty 
"""uht twtt ""'""' • P'abl.-.. •rt•r r~•t't••' lOft 1e 
r,.,...,l .. l•d, eSt ,. ..... •rt' tll't9uc-•d bf'IOW Kc•pl•bS• ..... ,. .... 

Sttnl ru·ent ly end ,.,, • .,.....,., h rrd•K~'• ..-.b• l • t,. or 
t'G"l-•n-"te In eo1l -.d qro~d wAh·t. 

,.,, • .,..,.,.u, .,"(f •tqr-lftr:anth ff•C:hN:'f'tl .-,1\thtt of 
C'O"l .. t"ent• tn en1) ltnd qrnH"d w1111trr • 

\lfJ"Ifu:eAtlr end ~, • ., ... ctt rrdur.-• ..,h•l•ly of t"F, .. ,,..,,. tf'll eot I .,_41 ,,.,.. _,h, htr Plft to•u:tly 
•' ~t ... tn.,le en •'o~ ••'•'· 

So-. teftt .. l".,..f• I" qrn.,.ct ~ftt .,,. tr-.n~'"'""" 
te cetbOII'\ c-..,nt•r• .,.,,. ••t•l"' ,,, .. lqf't •htch eu· 
4t.,.•t"'d •' err .. t ... Ott•• nol "'~tfH•ntlr or 
IN''..,_f'l'\tlr rtoduct tuuc-1ty nr ..,hthh or '""'s .. ............ 

-----------------------------L----------------------------
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Altrrmtl ••• "I 

tllllllrllYINIS~ 1W llJWf liM. Itt_, INYIRBMIH 
..,111111 I( tel 

P'tttlf'c:tt_. wtll M Khte-wl'.t by 'ltetlfWI ... trr 
tnli'ICftllten/r•.,..rat len ....t .. I tift heal'""· 
a,..r•••l fer lht!o •• _,..ralor •r•t,_ tlhot•lff M 
, ..... h ••••Mittlr •~ lhto •• cen•"'"' tOhal 
tnhnot-:y:· It •• II ... ftt't•••••• Itt ~""''"'• 
hpalabt tly oiWti'O to ....... atrat~ IMt .... 
Mh~tftM ..... ,.,. C"'ftfer• te pr«...,..r~• 
"'"''"' to IICIA *Inti,... lhoo _, •••• 
t ..... , ...... lftth•tt..-. r .. •trwh .... •' , .... d••• 
octo"" -~~ loh I to I Y••••· ...... '" .... .. ,.,p, • .,.., .... t' ........ ., ., ... ,....,., ........ 

,.,. H .,..••'•h tef'llreJIM.., •••htcl&ft4t Mr••• 
.................. ,. ...................... ., ..td 
c"""•ch"' when ••lh .,..,...,. hr•llh Met ••'••• 
t~r•reut ton•· 

••r• r •-1 

"""" tl 

I'IIIJII(Ihflll \~ IW 1011111 If Ill IH lNil INYIIIIJNOt'NI 
liiNG I('" 

[,_..tftrS lhft l"'""·lrr• •''•d , .......... of 
Altrrnal hrfl tr -'I(. Clr..-up eel ton ••••I• for ..,,, ....,.f' fJfetN -r.-r ••II ,..,. .-t. Cillo ''" e.ttl hrl,. tttenntl _, .. , .. ,net tt., ... , how••••• 
rt ... r.olrulat ,.,... It I' N~tl en tft4J!Pal ten of aotl, 
-'" lht• wnul.t b• •'"••••••••• for l"'t'"lhen. 
Crn,,.wt .,.,,..r rt•ent• wtt.,. J••••• .. uJtt H -• .. 
Aftpr r..-.dtelaon •• ro-ttl•l•d, •II ,. ... ere 
tf'lft~~:t"d ~~"" Kc..,tllthle I•••••· 

~tqntft~.,..th ~ ll"'tt~lly r...ttK•t -.htlllt of 
canl•tnenla '" eotl end -.bthty. touctl)' .,..d 
••• ..,.. •' r.-tl-tn~~nto &"oro_,.. .... ,. 

~ r.ftl-tftento In •'~ ••lrr Otl' h.,.•hrrrd 
ta Hit crr•l•l• -"tth era dtepn••d of off "'"· 
Do.• net •&9"1 hc.,.t h or .,..,_"..,.tly ••dur• 
le•t<-tlf or _,..,hh •' thfo•• r•••duele. 
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.-------.----------.!.l.:..I:..:II'-'C'-'1-'-Ii='NfSS IHI'I,lKNIAOI\In rn_~r 1 

•Urrn•t .. _. I 

AU •'"'' u• I 

au., ... , ••• ' 

,_., net , ....... f"'ipnltel ,...hr ""•llh rl .. •"''NKlel•tl wt\h 
~~, ... ,..,,., •••• tf ru•••lrtl ...t e•ltnlf'd nr .,,.,._., "''"' 
,, 1"9f'llrd. ·~ .......... ,.,,~ cR~H"•r , .... to rutur~P 
.,.. •• ,," ,,.,,.""'' tl.& • In· ) •• ,_.._."f"PI•hl•. le•tt:tlyt --·"''· ., ... ~ •' ~·-'"""'' ... -·· .... .,._,... .... , ., ....... ,..-.n, h ., •• .,. ... (' .... " , ......... . 

' ...... ,.,.,. ..... ,,_ • .,. •• ., ••• --···· ,......,_ ..... left ,. 
~•"•••4 ~ ~lt'ltllft •' ..... C'P"IIrutle.,., .,...,, .... t .. lr 
I '''' efl•r ttutaeUen •' nnetrurUeft. (1,..,..• erlten 
1•••1• (Uttl lo• .. ,1 ............. r.r ••II ""t ... •t oo 
Mil •-•no •••-t tt~••-t ooo4 .,...,,. ••tor lho\ """ 
••tretM ert e111 wall""' lfH h••tH. r..nt•"••" ,.tf'nlt•l 
fet ,, ...... Wlet .., ........ ••tel• ... le l•l~t•l f)fOUf\ld 
_.,., .,.,,,,.,.. Surf•• ••Itt reftt_l...,.,f• _, .. wer•""t'd 
.., tenl•ftUial ••MMr .. ef ,..,.,_,,..,"., 9ro..wf .. ,.,. 
''''•'eefte'• •' .,..,.,,, .,.., ... ,... •ult 1-l•r•r..t c• a • 
.. ,.., ... , pCNII fer fuel JCI 1•••• "' ••t•er•· ••ttwt•d 

::r.--:,;::·~.::.:~:!!·~:i ,:.:_-r .::;:·~~, .~·=-- .:~~~._. 
Wtth ... terr,...._t ef peW"~ .... , '"'' r••l r u·t•nn•, •I I ,,...,.,. 
.. uhl tte rMuc-M ttel .. k'tpttlMit 1•.,.•••· .,.doc•• ~thly 
•' ~-~ .. ,ft.,.\1 '" •U tlul .,., "''l ••9"Hicllf'lllr or 
.,.,~lh teollute touttlr er •oh.- or rrtt..::e tM .,., .... , 
•' tent .... .._,. thlll ., •• ., .... , '" '" ,,,..,.. ... ,.,_ 

~·••tr -~ .. -· ... '""'•11•11 ... ·····~" ........ t .... _., .. ,u, •. Pretw-ct• .......... , f.Utte"tttle tttrtet ~.,. b~ 

Khl•-.4 - '-'•".., er ..... trwlton, _,.., .. t•lr I to 
J , .. ,., Cl•- ~tell.., I••• I• C(llt e) '•• ..,II - .,. ...... 
•••• , ............ hot' ....... tr ......... , ............. , 1-. l11•1noho dttKt c ... tltCI .... .,.., .. lo c ... t .. lflonto. 
t ................. , ....... , •• (' ... ,. ............ ,,.,. lh•• 

-···· ........ , Iolii• , ...... ooo4 ............ '•• ......... ... .. ,., ,....,..... "''~"' ••ll ...., ••••nc '""'"""•hen• _, •"•ct ,. ...... u.t, •' -n. .,,., ,_,.,., ,.., .. 
t-rtletr4, all ,, ... •r• r~td h•1.., M'Crttlebl• 1•"•1•. 
S•t"•'•c.,.lh rlf4uc•• _., .. ,,of re~tt ... "..,'• 1" ami I.,_. •••lftllf ... ,.,, hi diMe net rtduct lo•tctlt or woh~ . 

... ,.," ......... ' . 
a.,....dlel Mt ,,... _., •••• •r• •ell ""' r~·~• ,,., I Ia l 
••• , ••••• , ........ o~ ......... tor .. .., ....... ,, hr 
.,.,,..H"' IrA. Ceneh«h., of ,,....d11tl _.,,.., et.euld 

.... I ,..... c•·- oct. ... I••• I• C£~ •I '·· Mil "'" .... " ...... -·· ,,..,,. .......... ""'·'~'. . ....... ..... 
••'"' tNt hea ••••~••fl elf etl• ••II a.. ,.,_,"',... ..,..,,. £All• 
wr• ••c~ .W ., • .,., ..,.,., C't I "" •••• -..ut4 h .,., • 
Aft•r ,.,.....,.,,.,. •• c...,l•lf'4, •f ••• '••lttcltOfte..,.. 
Wtl• .. lfii......W4' If. ,.., •• , ... , eJ) ,.,., er• fPCfU~IPd bf'IO"' 
wc .. l .. le I•••••· ~ • .,..,,.,.,.,,,...,.. ~r-~lh rr.t-1(1"11 
........... , •' t""'-'"""'· '" ,,... ... t hut .... ....,, ,,..fur. 
'"••t-•tr ., ... Y~~P •' .,.... """'-•"""'• '" ..,. r. 
~ • ., •• r.tenlh and pPt~tlr r•dur•• ..,,. .. ,~of 
f ................. ., ........... ,. 

Ito r_.llol .,.,,.,. lo tolo.., •llh thlo olhrn•h••· It lo 
••lr...,lr hblr thot ruturt ,....,.lot Kllnn •Ill .,. 
••••"rtf· It u ••tr,...lr "'ll•tolr lhel Uue •lt•rftecU•• 

~:!ct,:;.-~,!~;~r::::t.,.-::•~~~:-:~~:C' er 
l'f''lllh~h .... vttt Nl Itt• -~ • 

• 
1-tiMJI•• ~.., ~ .-elrud.4 .. ....- rer -•"'~ otto. 
II •• , ......... lhol "''"'" ·-··1 Kll ... _, ........... ... 
tf ~•-•".-.1• -·• off 1U1 wUh , ... ,, • .,_, .... ,. fhe 
rop l"olollrro ohould ... reodiiJ •••II ... Je. II to "'lthlp 
thot tho .._.,.u, ,._ •• to thlo •"••"•lho "'" .,. 
'••otabl•• •• "'"l•lrtanle _, ('ftnl '"' .. te I•••• lhw •ate. 
Wh•t• ,..,,., foreUOI\ ..... Klflt , • .,.,~•• .. , H .. ,. 
~...-•~••~..,rtftr '"""''..,.....'• will,..,. '"'••c~t er 
qt'OUI'Cf _.., pr u"• lf'th It I lane .. , b• •••r dl rr I cult. 

It I• ....... h .. lhol •llh ... _ .............. 1. looll ....... 
'"•t•ll•tl..,, t~-•- •Ill .,. • ..,..,,. er .. ~u.,. 
~rrer!Mft('• etMtt,fecat ·~· Act IOft-'IN'C'Ifae r•4v1r.-...t1 
"'II "" .. t. O•trtc .. lll .. •llh 1-·'•'" """ .. , erl .. rr .. 
... ,_ •' lho ""'-·"-'·· ·-l•lh tho .... -or.-.•r•• .,. ,,_ ••II ••••''· c ... ,.,....,., ••11• ere • 
""-•trot ... t-IIMJY thot ••• rn<fth •••tloloto - HOJ 
to .-otrucl. • .-111on or tho Kr.,tonco .. .,, .. lnc:lude 
••• end ~c••• r• .. tr•cu ... , •• ~~~ •• c-ererul ..,uerl~ 
'" ..,_,..,,. tht- ••••• •• not •••"• '"'euqh to ,.._ ...-d 
eqtn'"'. 

• 
It ., ...... rt.-4 lh•l ......... .,.. ... "''"'~"""' ......... ocat let\ 
•• II M tn Mit ••"'""' "f''ltew•l or IN> ~'•l 1t tort 0f"-rf"'!et r•l•ott • 
'••lut'f' lo d"'h·c:t ptohl..-, .. , r•.ull '" ront .. •net•Ot"' or 
ennl~f .,..,.,,.,. l•h~Khen ••II, ..,rp ••ll end t.., 
'""'•lf•r• •till r~lelrd W"'f'tt..-.nt -.eutl bw awet l•hl•· 
~~~••rtf" f"" fP')'•Ialtone .,"'"'"'"" ,M•r,raurt4 •nJrrt lOft ..u .• ,. '" ....... "' , ......................... th•• .. .. 
Itt *'"'.'"• ..,..,.cr ''"'""'•"· Our le u ... l•t¥ ~., •' n•n• •• ,,., ... thr ...... .,,~, ••••••• , t..-nrrtl tr .. "''• 
,.,., ... ~t•UOft ttf thee eltunall••· 

(, 

totol Copltol • 0 
-.1 W.H • 0 
PteMftt worth • D 

tetal c-..n•l • 1,"1,11'111 
-.,., 0414 • JU,IJI'IO 
rree..-t Werth • •,J'II 1 Cll0 

'•••t c-..11•1 • ),In ,IIIlO __ , Olll • lll ,IJI'IO 

''•••"' Worth • J •'''·(l)O 

,.,.,., r""''•' . •.un.IIW'f 
Annue I MM .. •n • "lO 

'''•""' Warth , ~·'"''·non 

a"l 
(.,'""; 



:: 

~ 
Iii 
c 

~ 
"' g 
"' ~ ::; . 

; ~ 

! ' c 

~I 

~~~ 
:!~::: .... -. - ~ ... 

... . 
• . 
1 . 

~~~ 

=== . -

b7 



I 

-

: . 
! . • 

89 

;r! 
• c. 
1!.-

.~· ! • :. - . :r -

~·; 
~~a ... ~-
§§'§ 

... .. -.. 

. . 

I >:I ,_ 
I• 

!; .. 
• ,,a . 

:: 
"' ~ 
~ 

I .. 
I~ 

! 
I I. ! .. 
I -::; 



) " 

-------------.--------------------.-- -------

UUJ"Ut'uta .. , •• " 1~•••41 

uw'ur • 11'10 •­
UUJ'ttlt'tl• ....... , ,., •• 

1NI1
1

l14 1 'P 'II""" l•••t.t••t~ 
Ulat'lU • 10'1\l ,.,__, 
luo'UI 'II' I•I•""J 1•1•1 

·u•~•JHP A••• ~'t -'- eucara~u••~_, ti:ell .,.,.,. 
puft016 , ........ ,,.,") .,.. •• , ..... , ... ~"" ....... , .... _, ... .) 

••t•• fMII .. Ib •t••-JJO •Nte .,, .... ,.w. •q tctu Au• 
••1 t•"'~UW •pMeolit~t •• huodra•t Aat~....,.l •141••ua•J&.-I 

1• powa•t•-.•1 ..,., • •~•·•'• ~ .. , ,.,.,.,.,, ••lift .,,,. 
,.,.,~•• au-au.-, J• .~~...-u ..,.,., Mil •t .,.'U ••t~t•l •••• .... ... -···~ ............. -....... =--···· ... , ..... , 

••••••• ;) .... ,... ........... .., ••••••• Hu ~- .... , • tu.lt.••• ..... . 
• tJi•(o141 •••- II" I • uo .,. •• .,.- -..•q 1•• ~~~~·• 41ttt1.,_..1-'•l ""tl 
• .,....~ ••• )Jh ._., INettW~.ouna .... , .... •t.l•u,a '•••~--.. 

lhq••• ,.,, ............................ ...w .................. ... .. 
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ffftfl _. ... r,•, ----·--------~----------------~'"'~'~~~~~!~~··~·-------------------r--------~r,~o~~~·---------, 
•ltrr•• '' '"r ' • 

U •• tl ht- nrtr•••rr '" ~''•'• h•""""'"'r eiU~hr• to 
~'11r•lr ltt•l lt-. ~h4tf••cf "•~lr ~""""' rnnfn111 le 
r•••crttunw 11•1 l•r Ia llfll. ch-h,.t tn"l· lht"' .,.,. ,,,.hy 
r,n"t rt~CI ton 1n1ltat tOft~ (f'fh"'l rnrltr .. nf ,...,..,, •• •d tnn 

;;~!:. ::--~ .. !. •:, l .~~:::;, .~::'-~":::.,'!;. •'71;!::; .,. •. "" 
........ fer ........... ,, ....... --·~·"'''- ..... r~. ,.,, 
f'ntl ........ ''""' -·~' _, ..... '"".,.,, ....... ,.,. ,, ... 
c•lc•l•t•..- ert .. ~ llf'l lfte1P1h.,.. •' •H, •"' lhle ~~n11l.t 
... .,.."······· ,., ...... tt~. cr .. tnd -··· C'lrttn•• wt '"" 1•••1• ..will,.., ... .-t _.. ••1«. &Urt •~•••••on u 
r...,.J.I~t4, •II ,, ... ••• ,...._ ....... '""'• .,.r,.,hthlf' l•"•h. 
St.,.tftcenUr .... ,..r--""'th •"'-•' -.btltlp of 
ront .. tn.,ll '" eotl ...,.. .,..urw~ .. ,,.,. 

........... KfiGifti IICihthf'e fer 'lf'"lttd •ltlf'f .. , ftdf l'ftllllllt"ftrP 
fet t •• ' ..... , •••• '•"' '"" ,......,.", ,., ..... fnr ..... *'""' 
..... ··"' .. ,....., .... ~~~. n .... hr n,.,. • ., .... ,, , .. ,._.,,.,. .,, ........ ,t ........ ht ....,... • ., ••• ""'' lftr ............ . ••"'" r.,. f'ftftfftr• le •''"'~''"" ••••t111r le llf•A .._.,. .. ,,"'1· 
......... , ...... ,. ,. ..... , • ..,. ... ,, ........ lflft• f•••"' ,,.,., '"" ftf ... ... 
f,..f'tl't•J Kll_.. ... wltl ....... fe•t•elf'IJ l •eo•••• [-hlur' 
I hi' ,.,., .. ,.,. •Hft'f ••Pt~P•e ef AU .. rn•l ••r, fll ...., \t. 
(., .................. ,., -·· ............... '"' .... hf. 
""'· rille fer ••• kl .. ••- ... ,., -r ""' h• .,,, twtw•••', ,.,. r•l~wleltOft• ••• M•M ott ·~·• '"" of 11011, 
~ ttue _ _,14M ""••••lettl• fat ... ,.,,.,_. trat.-wf .... tu ,.,,..,...,. .,.,,.., 1••.,•• -ul1t H -..t. llft•r ,..,.tftllltbt'l •• 
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t"ftftl••".,.'• ,,_ ... a .nd ttfMtlwS .. h·r. 
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f'erPf'l ••luult hflet• '"J•cl•""· U ••II,.,. ftf'Cr"~••r.- lo ,.,, .. , . ., .......... ,, ....................... ., ............ ... 
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'"' ••I ._.,_ ., ........ ,.,..., .... hr -.11 t.,.,."r.r, ,.,,. 
r•lc•l•t•""• •'• h-.4.,. '"'t"slten ef eoel, .,.... fht• ..,.,,,r 
H ,..,.•••••••• '•' • ....,..., ,.,... &te•M ••t•r clf'enup ect '"'' 
l•••h wevl4 M Nl. If .. ,., ,,. ... ,., ...,..., '"'"''~"'• •• ,('-. 
ll•t• 11 llel 1 .,,,..,~ .... , .... utrr, ttw. ,.,., • ., .. ,., ••ltndy 

..,.,..,,., • 1 .... • ttfeftl... •rt•r •~••t '"" h r-..t•'""• 
ell ftP• at• t~M ...,,., .. r..,t ... lf' '"••••· 
!'·•'l"•hc.,.Ut ....,. .,..,.en.fttlr ,., .... ,.,.:o~ ..,.,,,,,. ef 
....,., .. ,,.,..,. '" ..,., ....t ....,., .. ,, ...t ••••r•tr of 
COfll-l"ente 1ft,, • .,.,. ...... ~ .. ,_.,_,n.,.te Ill 'lfOtnrf 
wel•r ••• tr .... fert~cl te tethl1n r••ul,.,. ""'' _., ... elt•ktr~ 
..,. .... ,h.,, .......... d •' err •• , ... no .. ,""' ""'"'''c .... t ., t'lf 

..,.,."""'"' h rf'lillfe to•n•tr or .,., .. ,,. of tr.r•r ''"''"'•"'•· 
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., .. ,. ... Allrrn•l "'•" 1 end '\(. lt"f' dlfrtculty of .,.rfer•lnq 
,..., ly(N'W nr ,.,.. .... ,., '"" an •••• el ttn~ II•• r~tullf dfol•r •­
,.,.,.. ... , rtwl•nn wr.hf'~tb. litho•_,. 9frtttnfl •ehr rnnt-lnat ton 
wrll t-ot'"",,._.,., .. ,,..,. to ch·""•• fN'Itan I•••••• •II lhoto 
,.,. ..... '"" •h••n"t•d bf "'""""''"' ronl~~et wtlh ctlftl-tftal...t 
ltftt l Nwf '1•n•.,..t '"''''"''· ,.,.,.. In ltw ht+ 1•••1 ot prol•ct eon, 
r•••""'•" wrll l••rh b• fevorehlf' • 
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ccttt,ll •"''•r u..., cntutt r•.rt '"" N'~tfwtlfl'. Oup '" ttw ht.,.. 
h.o•el nf "''"'"rt•tttt. tpnron"t' w1ll l•••lr he f••ar .. llllr. 
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'IAB!E 13 
'MIIXD II 

~ a:s:IS IN MIILICH3 OF IDILAR:; 
AND TIME 'IO :IMPID!ENl' 

YEAR:; 'IO YEAR; 'ro 
NHlAL O&H HRnT AND CI:MPLEI'E 

~ lmSENl' lDmi CAPITAL a::sr a::sr CI:NS'lRX:I' N:r!CN 

1. No Action 0 0 0 0 0 

2. cap 4.8 2.6 0.23 2 l 

3. cart:ai.nment 7.9 5.8 0.23 3 2 

REMERIES 'IW-.T DIREC!LY AI:>QBESS ~TER 

4A. Deep Well 6.9 4.1 0.30 4 30 

4C. Treat andl 
Deep Well 11.1 4.3 0.73 3 30 

4E. Evaporation 12.8 3.0 1.0 3 30 

R!MEDIES THAT QIEECI'LY ADI:l3ESS SOORCE 

SA. I.an:ifill 17.5 15.4 0.23 2 2 

sc. Incineration 26.0 23.9 0.23 4 4 

SE. Solidification 11.3 9.1 0.23 2 2 

SG. Vitrification 20.6 18.5 0.23 3 3 

Jm1EDIES 'lljAI PIRECI'L'i AIXEESS 500RCE WD GR:X.JNOOTER 

6. cari:>i.nes 5E 
with 3 16.3 14.2 0.23 3 3 

7. Q:lnbi.nes 5E 
with 4A 14.4 11.6 0.30 4 30 

8. o:Jnbi.nes SEl 18.6 11.8 0.73 4 30 
with 4C 

9. cari:>ines 5E 
with 4E 21.0 11.2 1.04 4 30 



('3 

1. CCsts basej on treat:Jnent to drinking -water stan:iards prior to 
deep \olle.ll injection. For treatment only to I.arrl Disposal Restriction 
Treatment stardards, CX:6t estimate is $1, ooo, ooo less. 



MIOCO II 

Tl'ft.f IF EFTICTI~ Nfl IJtUJilfTMILITY 

Will footiJTiinants of Wi 11 a Signtficant 
Will A:ttoo ll?sul t in R>tential l~lth Coocem Arount of Off-site fire Slgni ficant 

Uill Contanlnants Migrate NOn-compliance ~th State lbnatn In the ~n or lbzanbus Wlste Jmplenentat ion 
Alternative Off-site In ()-olftt Wlter? or R!deral Standards? ()-otrd Wlter? OlsJX)sal O:cur? 1\'ob 1 (Jtt'; [X~ ted? 

1. It> ktlon Yes Yes Yes tb Yes4 

2. Cap Yes Yes Yes It> Yes4 

3. Contalnnent tb ttl Yes It> fb5 

REJ-tEDIES TI"'T OIRECTI. Y AfmESS OOIDIATER 

4A. [)!ep \e 11 It> Yes tvl rt>6 ""! 
....... 

4C. Treat am 
(ftp \1!11 It> It> Yes tv2 It> 

4E. Eva!J)rat1oo It> tb Yes Yes3 8 tb 

1 
REJfJ)JES 1\\\T OIRECR Y l\lmESS srutCE 

5A. L.andfnt Yes Yes Yes Yes YesB 

!"£. lnc1neratloo Yes Yes Yes fb Yes 

5E. ~11dl flcat too Yes Yes Yes fb Yes 

5G. VI trt ftca tloo Yes Y('S Yes It> Yes7 

~ 
\ 



n04£Dt£s nV\T nmrcn_ v rmtrss ~c£ oo OOHU/\Hit 

6. (Sf t 3) fb ttl 

7. (5E t 41\} tb tb 

8. (5E t 4C) tb tb 

9. (5E t 4E) tb tb 

luazanbus lobste OlsJX>sal in ~P J'quifer. 

2~11 a110t11ts of precipitated metals am Sfelt carlx>n may be landfillcd. 

3SiJ1t cake contnfnated with metals, c~ntde and sone organics will ~ landfilled. 
()'ganfc lf!Jlfds wfll be incinerated. 

4,.,p-oval l.flder CfRCtJ\ fs unl fkely. 

5The long tenn effectiveness or tte slurry \11911 fs m:ertain. 

fMJy be prob1911s obtafnfng approval for deep .ell injection. 

1Jirocecb-es are rot proven fn a full scale project. lligh WJter tahle may 
cause dtfffcultfes during contm:tfon. 

!\.and DlsJX)sal ~strfctions may rot allow. 

Yes tb tb 

tb ttJl tb7 

tb tb2 tb 

tb Yes3 8 tb 
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TABLE 4-15 

ALTERNATIVE 7 
GROUND WA'I'ER PUMPING AND DEEP WELL INJECTION WITH IN-SITU VAPOR EXTRACTION 

AND SOLIDIFICATION ABOVE GROUND WATER ELEVATION 
COST ESTIMATE )'c: 

Site/Process Preparation $ 17,596 

Soil/Sediment Handling/Treat=ent +,2e2 ,eoo 1 •t 1 '- n :--

Ground Water Handling/Treatment 1,730,400 

Site Restoration 199,500 

Access Restriction 33,600 

Monitoring System 252,500 

CONSTRUCTION SUBTOTAL u ,435 ,5'9€> '-'I ~ >- // ! -- ·,-

Contingencies ~.374,236 ')_I b 6~: "!~ (-

CONSTRUCTIO~ TOTAL eu ,8e~ ,8:r:. '/ 
/ 

'J!I
1

'i•v 

Percitting 178. <:le-6 J]-r,,·.[ 

s~rvices During Construction *· ~&-;ee-o I C'.J.,- ''C ,., 
I ' 

Deli sting 150,000 

Engineering ... ,398 ,eee '· o~;; ''l·c 
TOTAL CAPITAL COST u~ ,ne,ee~ j I i, "'!)" ""/:. -~· I , 

AN~"t:AI. OPERATION AND HAINTENAn::E s 301,000 

TOTAL PRESENT WORTH el7,;e4,ae<:l ,..,, "1 1 ~ ,,-~..~ 

(104 discount r•te, 30-year life) 

See Appendix 0 for detailed cost information 

*. F"'v""' T~<J,·/,:. tr -If" ... f F J. ,.., /I- c:n /.s ~-,... !I: f. ..$ c, I -'"I'' " 
~~ f ,-.n·-f,~.., .J.yJ f~- r._-i/r{j t·fc=-.1, 

A•prodund from 
beat avallal»e copy. 

·­. -

-
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TABLE 4-16 

ALTEI.HATIV! 8 
GROUND WATER. PUMPING, CKOUND WATER. TUATM!NI' 

TO DR.IND:NC WAT!R. QUALITY EXCEPT ,r;;r. 
SALINITY, AND DEEP WELL INJECTION WlTB IN-SITU VAPOJl ElTllACnON 

AND SOLIDIFICATION ABOV! CIODND WATER. ELEVATION 

Site/Process Preparation 

Soil/Sediment Handling/Treatment 

Ground Water Handling 

Ground Water Treatment 

Site Restoration 

Access Restriction 

Monitoring System 

CONSTRUCTION SUBTOTAL 

COST !STIMAT! ~ 

$ 17,596 

• f1,2EH ,eee 

1,230,400 

535,000 

199,500 

33,600 

252,500 

"11 "tit~ 
. / . 

Contingencies 3 38S ~ 'r:.. .. ( =~·.-
• I t• .. , "'"' / 

CONSTRUCTION TOTAL 

Percitting 

Services During Construction 

Deli sting 

Engineering 

TOTAL CAPITAL COST 

ANNUAL OPERATION AND MAINTENAN:E 

TOTAL PRESENT WRTH 
(10% discount rate, 30-year life) 

See Appendix D for detailed cost information 

su .~sa ,83t~ ? JJ/. t"·'--:-, ' 

l,3se,aee 

150,000 

7 T ~(.)c..· $14 , il9 9 , eee , 1, ) , 

s 733,000 

~ F,_,, Tt.,//,:. ~-IL- "f.: Fj .....,,!/. u:..·,t f2~.,... .r.,-,./ ~v;;t::·· .-1.--__,('r,..~,. 

S".·b t Y.:J~ !f-d 1 

(', . .; l.r c, .. f" ~=-~},', a/kl fc. /.r. 
L. ..... l PtJ;Je1.U;I R~.r/,,' !.' •... 

,I/,. ().;•,; c. (?(J /I'·J· .J !:.',., 1.-.. 1-~., f < ,,../ y 

T-r· .. J-,..· 7 ~-'{. .. /~ .... IS. 



Ccapoucd 

Arsnie 
!Hiua 
Berrllica 
Ctdaica 
nmi~• 

Comr 

I ro: 
Lud 
hc(z:eH 
!ercurJ 

lickd 
Sele:i~• 
Sil~er 

Thllli~• 
hu~i~• 

tic: 
Cruice 
fiul cblcride 
C~loroethce 
!et~r!ece cblori~e 

lcetott 
1.1-Dichloroe\~eme 
1.1-Dichloroet•zt! 
Trzts·1,2-diehloroethe~e 
2-lutnote 

1.1,1-Tricbloroettzle 
I,2·Dicklorcrrc;tce 
Tricblcroethece 
• t:Zttt 

4·!etbrJ·2·PtDtiDOCt 

Tetracbloroet~et~ 
Tohttt 
hbrlbmm 
hlma 
Ptml 

"i-'8 
7ab7e li 

TABLi I !PICi I OF 21 
IIDCO II 

CF.OOHD ~~~[B Cl[!XDP ACTIOX LEVELS 

Delecti~D Cle1ccp 
Liait a 'ctica Lerel 
(u(/11 (cc/11 

200 
5 
5 
10 

.a 
5 
10 

10 
50 

1.3 
0.7 

10 

0.4 
1.2 
2 
10 

a.l 

15.1 
I 07 
1.0 

0.25 
T.S 

15,300 
~0 
(64 

O.H 

12.3 
I.S 

0. (3 

UJU 
3. 49 

1,(10 
ISS 
2.2 
10 
1.9 

12.1 
umoa 
o.ocm 

TO 
UT 

24 
0.0125 
UlH 
1.04 
Ul 

0.014 
10.1 
12.1 
6U 
5.13 

Sui' 
·-··················································· 

Grovad rater btc\(rouad coaceatrttioa (951 DCLl. 
GroYad ttter bteltrouad coaee1trJtioa {551 DCL). 
J~ccarCiiO(tliC Tilt froa the lite (Ill ltdial < l. 
5oacarciao&eoie rist fro• the site (all aedial < 1. 
Gro~Dd tater bact&ro~ad cooctotratioo (951 OCL!. 

Chrooit VJter Qualitr Criteri• for the protectic: ef 
fre,hrater life, sith 1 dilutioa factor of 3.57 
(!roa !ideo II tesedi&l lcrtsti(lti~n 2ep:rt), 
lorest detected ~ardoes,. 
Croaod rater bJck,roucd coacectri:ioa {~51 CCL). 
!axiaua Cootaaiaaat Lerel. 
Crouod rater bactcrouod eoocettr&tioa (9~: DC~!. 
Grouod rater batt&routd ceaceatratioe (S~1 OC~l. 

Grouad rater bactrroutd coaeeclrzlioa ~~~: OCLl. 
loccarciaoceaic riat froa the lite (all atdia) < I. 
Chrooie Vater Qualitr Criteria for tbe protectic: o! 
Cresh•ater life, titb a dil~tioo ft:tor of 3.51. 
looearciao&eaie rlak froa the site tall ae~ia) < I. 
loacarclao&eale risk !roa the 1ite (all aedi1) < I. 

Grouod rater bactcrouad coaceatratioc (95: D~L). 
Groaad rater \actarouad eooceatratioo (9~l O~L). 
Grouad rater backcroaad coaceatratioa (951 OC~). 
Groaad rater back,rouod detectioa liait. 
Groatd rater bactcroaad coaceatratioa (S~: OCL). 

loacareiaoceaic ri1t froa \be aite (all aedit) < 1. 
Carcito1eaic ri1k fro• t•e 1ite (all aediaJ c I i·Cc. 
CarciiOitllc ri1t froa l•e a!te (all ltdit) < I £-~;. 
laziaaa Co~taaiaaat Lctcl Goal (trOfQSedl. 
loaearciaoaeaie risk froa tbe lite (all ltdial 1 !. 

loacarclaoreaic risk froa t•c lite (all acdi~l < J. 
Careieocctic risk froa t•e 1ite (all aedial < I I-r~. 
CarciDOitDie risk froa tbe site (all atdial < I l·Co. 
Groeed •attr backcroaad coaee1tratioD l'~~ OCL) . 
loacarciao,ealc ri1t fr'a t•e aite (Ill ae~ia) ' 1. 

CareiDOitDic risk froa tbe site (all aedizl < I E·~c. 
loacarciaoletic riat frta tle site (tll 1e~ial < I. 
loacarcito,caie ri&t frra tke aitt tzll aedial < I. 
loacarciao(tAic·rirt fr~l tle 1ite 111! •~!ial 1 I. 
loactr(i~~lttic ri1t frea tLe 1itc (J! ~ !l < l. 

-
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Basis 
Deteclioa Clmup 
Lhil l lctica Lml 

Ccapo11td (a&/1) (a& Ill 
............................ ·······•· ................... 

····--·--···········--·-························~---· 

Bis(2·c~lorcetbyl)tl~er 10 0.000!9! Circiooceaic ria\ froa the aile (ill aedi1) < 1 1·06. 
Bia(l·thloroisoproprl)ct~er 10 Grouad r1ter b1ckrrouod detection liait. 
Cruol 10 Ul ioaclrciuocenie ria\ {roa the site (ill ae~ill < I. 
lsophorone 10 UOl C1rciaoceaic rial fro• the aite (Ill 1edi1) < 1 l·DE. 
2,(·Di•ethylpcenol 10 Cro~ad 11ler b1clcrouad detectioa liail. 

Bmoic lcid 5!.7 KotclrciooceGic rick froa the aile (ill aedi1) < I. 
Sis(2·Cbloroelhoxy)a~lhl:e 10 Grcuad a&ler b1ctcrcuod deleclio~ liait. 
2,4·Dichloropheool 3.9 0.163 5ooc!rtioorenic risk !rca the site (ill 1e~i1l ( I. 
KiphUiltne 21 Kooc&rciaoceuie rist fro• tbe site (&!! aedi&) ( \. 
2·!etbylDiFblbilttt 10 Grcu~d v&ter ~Jctrrcaud dt\ectio~ li1it. 

letup~ tbete I 0 Grcu~d t&ter b&ckrrou~d detectica liait. 
Hitropbml 50 Croucd rater b&ctcroaod detection li1it. 
l,(·Dinitrotol~ece 10 0. 000213 C&rcito(tnic ris\ froa the site (&11 aedill < I 1·05. 
~ieHr lpb th&h t~ u 1.25 ~oocarciDocenie rirk fro• t~e rite flll ae~i&) ( !. 
r!uorue 10 Grcutd sattr b&ck&rouod deteclic: li1:t. 

Hitrmiline 50 Crcu:d vater b1ctcroucd deteetio~ li1it. 
Phuothece 10 Crou~d rater backcround detection li1it. 
Gi·a·Bijtylphlbalate 9. (( Notcarcinocenie risk froa the site (&11 ae~ia) < I. 
iis(2·elbylbtiJl)pblhalate 10 0.06C6 Carciooceaic risk froa tbe site (1ll aediJ) < I l·DE. 
Di·a·Octylphth•late 10 Grccnd 11ter baetcroaod deteeti~c liait. 

Jeptachlor cpoxide 0.05 0.000326 CarciDoceaie risk fro• tkc 1ite (all reei&) < I 1·06. 

Practical ••••titatioa liaits 11 per DSIPl "Test letbods for ltalaatiDC Solid Waste,· Jrd lciitioc, 
SV·I(6, lo•. 19E6. fal•c• sbo•a are bieber t~aD tbe corrcspoediD& cltiDup actioo lett!&. 
t•ere!ore, tbc actual cle11ap aetioa letel for each o( Lbtlt eoap:aads il "eoadetectatle. • 

OCL: Upper coa!idcacc li1it of the ater&[e eoaceatratioa (froa lidco II leaedial latestic&tica). 

( Reproduced from 
be•c evellaole -Pr. 0 
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SOIL CtlA~OP iCTlOH LlViLS 

Detection C!unap 
Lil it s !ction Lenh 

Co1poucd (ac/tcl (a cite I lui& 
·····-·····-~-·-·-···--·- --------- ------------- -------------------------------------------·-·-------
'atimr 21!70 loacarciDoceaic riak fro• the site (all 1edial < I. 
'netic I( 1000 Surface soil backcroaDd coeceotratioo (951 OCL). 
hri~• t&slm loocarciaoceoic risk fro• tbe aile (all 1edial < l. 
Berrllia1 21m loacareiaocuic rht fro• the site (all" 1edial < l. 
c~~•i~:• 3,m loocarciaoceoic riat fro• the site (all 1edial < I. 

Cbmiu1 351!00 loacarciaoceoic riak fro• the site (all aedia) < I. 
ConH 481900 Surface soil hactcroaad coocentration (95% OCLl. 
Iro~ 1,3701000 Surface 1oil backcroaad cooceatratioa (95% CCL). -
Lud H&IOOQ Sut!ace soil batlltou~d cooce~ttatioo \95! GCL\. 
'-•:cz:ese 604,000 5oacarciaoceaic risk fro• the aile (all ae~ia) < 

!ercu rr m Surface 1oil bactrroaod cooceatratioa (9~1 OCL). 
Michl H3 I 000 loocarciDO(tDiC ri&t froa tbe aile (all aeeia) < i 
Selt:ica 1,550 Koacarciaoceaic riat froa tbe site (all 1edia) < I 
Silter (50 Surf1ce 1oil backcrou~d coaceatr1tio~ (55% CCL). 
y;, 211500 ioaclreiao(eoic risk froa the site (1ll 1edi~) < 1. 

hn~i~• 501200 ,oacareiaoceaie riat !roa the site (all 1e~iz) < I. 
lite 1,0601000 Moae1reiaoce~ic risk fro• the aite (all aedia) < I. 
Crui~e 151 lnD loaearciaoceaic ria\ froa tbe site (zll 1ediz) < I. 
!elhrle~e Chloride 9.35 Surface 1oil baekcrouad eoaeeatratioa (95: OCL). 
lceloH 51190 loaeareiaoreaie risk froa tbe site (all 1edia) < 1. 

Carboa di1ulfi~e s 0.153 loDearciaoceaie ria\ fro• tbe site (all 1e~ia) ( I. 
Traaa-1~2-Dicbloroetheae s Sar!act aoil bactcroaad detectioa li•it. 
Chloro!on 0.5 0.1£3 Carcioocecic rial fro• tbe 1ite (all aedia) < I I-Cc. 
2-Sutnou 51900 fooearciaoceaic rial fro• tbe aite (all 1edial < 1. 
1~1~1·1tichlorot~taut SH loacattiDO&tait risk froa the site (a~l tediz) ( \. 

1~1~2~2·Tetrlcbloroetbaae 0.3 0 .I 07 CarciiO(eDic rial froa the site (Ill lt~izl ( I r-o:. 
l~l·Dicbloroproplce 42.2 Carcieoreaic riat froa the 1ite (all 1edial < I I·Oe. 
Trichloroe\bue 1.(1 Carci•oceaic ria\ froa t~e site (all aedial 1 1 r-rs. 
l,l,2·Tricbloroetblae 2.5! Carciaoceaic risk !rot the aite (all tedia) < 1 l-OS. 
Je:zeee 2 o.m CarciDOitDic riat !roe the site (Ill 1ediaJ < I 1·05. 

(·let~rl-l·peatlaoce m lo1cJreiaoce1it ria\ froa \~t 1ite (all aedial < I. 
tetraetloroette:e 2.17 C1rciaoceaic ri&t froa lbt site (all ttdial < I 1·06. 
foluue 151900 Joae1rtiDO(t1ic riat froa tbe aile (all aedia) < I. 
Cb lorobe~zeee . 2 I loltlrciaocezic risk froa t~e site (all aedial < I. 
hhlbmm 1,130 loacarci•o&tlic ria\ froa t'e aite (a!l aeoil) 1 I. 

hlecu 61310 looc•rciaocecic riat froa t~t aile 1•11 1e~i1l < I. 
fheol 1S7 ioltlrci•ore•ic risk !rca tbe site (all ae~:,~ I. 
l,(·Dicblorobeazece ~8.1 C1rcieocraic risk fr,• the ai\e lall aedi!' !·~S 

l,2·Dicblorobeaaeae 1~3 Joacarciaoceaic ritt {roe the 1:1! (al! s 

Cresol 330 U.3 loaclrciaoceaie riat fro• tte aile (;I 
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Detectioc Clu:up 
Lilit I lctioc Luelc Bui1 

c~•pound (ac/kcl lac/tel 
··-------·-·------------- .......... ·-·········-- ··-------------·····-········-·····················--
hop~oroce 3,000 C•rcicocecic risk froa the aite (ill reei1) < 1 l-C6. 
2,4-Dilethylpbenol 330 SurC1ce soil b1ctcround detection liait. 
2,4-Dicbloropheaol 900 loncJrcicoceaie risk Cro1 the 1ile (all 1edia) < \. 

1,2,4-Trieblorobcn:e~e 330 3&.7 loncareioocecie riak Croa the aile (all acdi1J < I. 
fapbthalece s. 710 loaearciaoceaic rirk froa the rite (all redial < I. 

4-CIIlormiliae m Carciaoceaic risk Croa the site (all aedial < I l-06. 
2·!ctbrlcaphtbalece 330 Surface soil backcround detectioc liait. 
lceupbtby le:e 330 Surface soil bickcroood detection liait. 
lccup~tteae 330 Surface aoil backcrouad detection lirit. 
DibeuofunD 330 Surface soil bJckcroQcd detection liait. 

Oiet~Jlrbtha!ate 330 27.1 Surface 1oil backcrooad eoacectrltioa ~~~t CCL!. 
fluorete m Surface soil backcrouad detectiou liait. 
M·Xitrosodip~eaylaliLe m 269 Carciaoceaic risk Croa the aite (all acdia) < I l·OS. 
Phecuttme 330 m Sgrface aoil bactcroaad eocceatrltioa ~~~: OCLJ. 
hUucete 330 $grface soil bactcrouod detectiot liait. 

Di·a·butrlptthlli!e 1,3£0 KoDcarciaoceaie riat froa the si:e (all ae~iz) < l. 
rr~oruthe:e m Sar!ace soil bactcroaad coaceatratioA (95: OCLJ. 
h rete 2(8 Surface soil backcroaad co~ceatratioa (9~1 UCtl. 
ButJlbeDzJlphtbalate 943 loDcJrciaoceaic rial fro• t~e site (ill aedia) < !. 
Bec:o(l) aathrac:ee !58 $grfaee aoil bactcrouad coaeeatralloa (9~1 DCLJ. 

6is(2·eth71htr7l)pht~alate m Surface soil backcroaad eoaceatratioa (951 DCL). 
Cbr7aue m Surface soil bactcrouad coaceatratioa 1!51 OCLJ. 
Di·a·octrlpbtba!ate m 36.4 Sar!ace aoil bactcrouad coaeeatr~tioD {951 DCL). 
Jeazo(b) fluoraatbece 241 Sarfact soil bactcrouad coaeeatratioa (S51 OCLl. 
lea:o(k) Cluoraatbe:e 15( Surface aoil bactcrouad coac:atrltioa (9~1 OCL). 

Bu:o(a) prrece 137 Surface soil bactcroaad coace,tr&tioa (951 DCtl. 
ladtlo(1,2,3·cd) pyreae m Surface aoil Ndcrond coacntratioa (95: OCl l. 
Dibea:(a.~)aatbraceae 330 Sarface aoil ~ack1roaad ••teclioa liait. 
le~:o(c ••• i)perrlece 101 Sarface aoil ~actcroaad coaeeatratioa (5S1 DCLJ. 
(,('·DDt H. I Sarf1ce aoil bactcroaad coaceatratioa (551 OCLl. 

Cblordne ,,100 Sarface toil backcroa1d co•c•ctratioD (951 DCLJ 
PCE: 10 1.62 Carci1ocetic riak froa the rite (all aedial < I 1-Gc. 

Practiczl qtattitatioa li1its as per 8S[P! "!est !ethods Cor lYalaatitC Solid ~~!~e.· lrd leiti~~. 
SV-!(6, ~ot. 19E6. 1aluel &hc•a are •i1ber \baa t~e correspoadiac cleanup ac\i~a le,tl5. 
Ttere!or~. t~e actaal cle•~~P actioa lttel fer each of t•eat ce1po::ts i1 ·a~t~cte~tJ~!~ • 

c:t: Dr~er C~tfi~tDCt liait or tLe IYtfl(t coeceDtratioD (fable 14). 
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lAND DISIUiiAL RtSlRICl'ICif ~ ~ FtR ~ 
C1tWXIUES POOl, P'002, P003, P005 (FlDi 40 CFR 268.41) 

TABU: 19 

Wastewaters tlorl-ya.stewaters * 

ac:etale 
n-b.ttyl alo:ilol 
c:arl::a'l disulfide 
carl:xln tetrac::hloride 
c::hlorc:tenzene 
cycl.ohelcan::l1e 
1, 2 dic::hlorcbenzene 
ethyl acetate 
ethyl benzene 
ethyl ether 
i.sc::bltanol 
methanol 
methylene c::hloride 
methyl ethyl Jcetone 
methyl isobutyl 1cetone 
pyridine 
tetradlloroethylene 
toluene 
1,1,1-tric::hloroethane 
1,1,2-tric::hloro-1,2,2 
trifluoroethane 
tric::hloroethylene 
tric::hloroflouranethane 
xylene 

0.05 
5.0 
1.05 
0.15 
0.15 
0.125 
0.65 
0.05 
0.05 
0.05 
5.0 
0.25 
0.20 
0.05 
0.05 
1.12 
0.079 
1.12 
1.05 

1.05 
0.065 
0.05 
o.os 

0.59 
5.0 
4.81 
0.96 
0.05 
0.75 
0.125 
0.75 
0.053 
0.75 
5.0 
0.75 
0.96 
o. 75 
0.33 
0.33 
0.05 
0.33 
0.41 

0.96 
0.091 
0.96 
0.15 

*A capacity variance is in effect for soil waste and debris until NovE!Ii:ler 
1990. 

-
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iK>PCSID lAND :RE:SnUCTICN 'mFA1MENI' STANn\Rl:S 
FOR WASTE CATEGORIES F007' FOOS I F009 I 

(FROM F.R., VOL, 53, NO. 7, P. 1068) 

cyanide (total) 
cyanide (amenable) 
chranium 
lead 
nickel 

~= 

cyanides (total) 
cyanides (amenable) 
cadi\lm 
ch.ran.ium 
lead 
nickel 
silver 

rorAL cx:MP:SniON 
(trg/1) 

l2 
1.3 
0.32 
0.04 
0.44 

(trqlkg) 
110 

0.064 

TABLE 20 

'Icr.P 
(trg/1) 

(nq/1) 

0.066 
5.2 
0.51 
0.32 
0.072 
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strucruu.J!fu.ac:.JoaaJ coups .hoW!l i..a coi~.Lmr:: 1 of Hichli.Jht 
~- Aller ciiVIdulg ·tile BOAT cor:uucuec!! :JliO lileu 
respew"'e strucrur~/fuDc.tioD.ll;oups, the ce1: step u to 
compare the cooc:eotntioo o( each consutueot ,.,.,lil lile 
tb~sbold coaaatnDOI (see colUD:UI 3 of Hi&bli&bt !1 a.od 
to select tl::e <~ppropri.ale conc:e~:nratioo ~~~"'el or perce::r 
reduct:oa ra.c.2c. If tile cooc:eouauoo o( the restncted 
CC'05111Uelll U •lei,i tbU the threshold COQCelHt.lllJOD. UlC 
.... a.ste should be treated to ...;t.b.i:l the coaceotnuoc raue. 
If the \tca,sce coaceat.raC.:oO is .11bove the threshold. the wute 
should be treated ro re.:i:..c: the cocc:e::urauoa of the wute 
ro .... ,cll.ul the spec:.fied percecc reduct.ioa ra.a~e. Occ:e tbe 
appropnate rre1tme:lt ra.nge is selec:tt:d. t.be thud step i.s to 
ide:lufy a.c.d select a spec:lfic reclulology t.b1t an aclllevc the 
oec:essuy coaceatrauoc or percect reducuoa. Columa 5 of 

HiaflliJht S luts tec.l:..:lol~es rb~: 1b35 e:: :c :"C;· -=~ 
pcrfonnuce d1t.11) QO attau2 ti:e a.lter::au•e T:e.. . .... 
\ ma.nce le'>'el.s. 

OW'Uig the implemeotatlO!l of the sele:::e:: t~elt::::: 
tec:b.Dology. _penodic a.aaJ~su uSI.lli the .l~pr;;,;:~:l:! ::~;:.~ 
procedure ( 1.e .. tot1l wute a.a&l~su for oruruc.s .1:c TC: .. r 
for i.norga.:tic.s) will be reQwred to er:uure it:.~r t!:e l.lte~::li! 
Lre1tmeac level.s for the BOAT coc.sucue:m rec,w..-.:2 ~oc:::. 
&re beU!g lllaiced ..ad thus QO be lud duposccf ""ll:::·~: 
1'\Lrt.her tre1tment. 

Because of the VU11ble ..ad Wlc:ertaic cllanc:e~~r:c.s 
I.S$0C1lCd With W2CJIC1Vited WUtes. from ""0JC:ll \lC.:' 

umpting d1ca ve IV&IJJble. uutmeot systems ge::c~a.J, 

Highlight!. ALTCANAT'E T'AEATABIL.n'Y VARIANCE L.EVtLS AND 
TECHNOLOGIES FOA ST'AUCT\JAAUFUNCTlONAL GROUPS 
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In acc:ordan:e with CERClA Section 117, a p.lblic cx.r.arent period was held fro.:-. 
April 20, 1989 to May 19, 1989, to allow interested parties to o:::mte'lt on the 
United States Environmental Protection Aqercj's (U.S. EPA's) Feasibility 
stu::ties (FSs) and Proposed Plans for final remedial actions at the Midco I and 
Midco II hazaroCJJS waste sites. On April 27, u.s. EPA c::orrluct.ed a p.lblic 
:meeti.n';} in ...nidl the Prq:osa:i Plans ....ere presented, questions answered aro 
p.lbl ic c:x::rments accepted. 

The pll'pOSe of this responsiveness sumnary is to doc:urrent cxr.mants received 
du.ri..rq the plblic cx:mnent period, aro provide U.S. EPA's responses to these 
o.::r.vnents. All o:nnents Sl.llm'arized in this dOCU!T'ent were considered in EPA's 
final decision for remedial action at the Midc:o l arrl Midco 11 sites. 

'Ihe l".idco l site {as well as another National Priori ties List site, Ni.nt:. 
Avenue [)..r:;:) is located in Gary, Indiana. 'Ihe nearest residential area is i:1 
Ha."T..rrl, In::tiana within one-foortl'l mile of the site. On December 21, 197 6, a 
fire at Midco I destroyed thc:usarrls of d.rur.lS of chemicals. a:mnunity conce:::il 
aba.lt the site intensified in 1961. In March 1981, a 14-year old Har:u':orrl bcj· 
suffered leg b..lrns \olhile playi..rq near the site: his parents attrib.lted the 
burns to chenicals. In June 1981, a heavy rainfall resulted in flc:x::xii.rg ir. 
Hamnorrl arrl the flow of surface water fran the Midco I arrl Ninth Avenue 0...--;:­
areas into Hamnoro. Several residents cx:rrplained of chemical odors in flocxiad 
basements and chemical turns fl"CC:l contact with flocd waters. 'Ihese prcblens 
were attril:uted to run-off fran Midc:o I and Ninth Avenue D.mp. In response to 
this cxxurrence, Jiamrcnj oonstJ:ucted a dirt di.Xe ac::ross Ninth Avenue at the 
Cline Avenue ovexpass. '!his dike is still in place and is a SOlr'Ce of 
controversy between Gary and Hamron:l plblic officials. 'Ihe Iniiana 
OepartJnent of Envirt:nrenta.l Management sent a letter statin; that the dil<e was 
still MCessary to prevent contamination fran the sites fran enterin; Har:n:lrd. 
Gary am Ha:mDn::l plblic officials aro nearby Halmlon:l residents have been 
actively involved in prarotin; remedial acticn; at Midc:o I. 

'lhe Midco II site is more isola tiC fran residential areas. 'lbe nearest 
residerces are a small cluster of hales located approximately Clle mile 
sa.rt.heast of the site. In 1977, a fire oo:::urred at the site that destroyed 
tho.lsarrls of drums of c:::hemical wastes. 

In 1981, u.s. EPA install«i fences az'CU1d Midco I am Midcxl n. In 1982, 
u.s. EPA CXli'CIJct:ed a surface remc:M!l actioo at Midoo I that in::ludad ~ 
of all cx:ntainerized wastes am the tcp me foot of ccntaminated 80il, aro 
installatioo of a tenp::>nuy clay c::over. Fran 1984-1989, U.S. EPA~ a 
nm::wal actioo at Midoo II that included the l'IIIICWal of all CCI'1tainerized 
wastes, am excavatim ani l1!!IIDYal of ccntaminated 81.lb-surface 80ils in areas 
where wastes had been dullped directly a"'to the gr'Qll'1d. Q'\ July 8, 1982, a 
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public meeting was held to diSOJ.SS the Midco I rem::r.ral action. Other 
c:x:m:unity relations activities we.re also corduct.ed during the reiTOVa1 actior.s. 

U.s. EPA held public :neetirgs to diSOJSS the initiation of the Rerre:tial 
Investigation/Feasibility Studies (Rl/FSs) on February 21, 1985 for Midco I 
ard on .July 18, 1985 for Midco II. Residential wll s.a.nplirg for the Rl/FSs 
identified several contam.i.nated wells, bJt the contam.i.nation was not 
attrib.Jt.able to the Mid co sites. u.s. EPA providerl updates to the c:x::.mnuni ty 
oo the status of the studies using fact sheets in November 1987 an::l Dec:e::t:E:-
1988. 

Propose:j Plans for Midco I ard Midco II were cx:r.lbined into one fact sheet a'"rl 
maile:i to over 100 conce.!"Tm parties. Oral cx:r:r.ents were accept.e::i during the 
public meeting on April 27, 1989. In addition, written comments were received 
during the public ccmment pericd fra:"~ the City of Halmooo, the In::tiana 
Depa.rt:Jrent of Hig:tl\ .. -ays, a private citizen in Gary, a slurry wall contractor, 
the Midco Steering c.a.mi.ttee (wtlich represents the potentially responsible 
parties that corduct.ed the RI/fSs), ard fran Morton-'Thiokol, Inc. 

lli. ~ OF SIQliTIC'JoNr CDrMNI'S REX:EIVED D.JRIN:; 'IHE RJBLIC a::HtEm' 
PDUOO AND U.S. EPA Rf.SFQ5ES 

The ccr.ne.:"lts are organize:i into the follo..·in:; categories: 

A. a:rt":ent.s receive:i during the public meeting, ard ccmments received in 
wri tin; frm the City of Ha.':rn:)oo, fi'C!':: a slurry wall contractor ard fror a 
private citizen from Gary. 

B. Cl::m:lent.s received from the Iooiana Depa.rt::ment of Highways. 

c. c.aments reoeive:i fran the Midco Steering c:::t:n'r.ittee ard fran ~rton­
Th.iokol. 

A. &M9.RY OF a:JoKNI'S REX::EIVm I1JRIN:i 'DiE RJBLIC MEITDC, NID CI:I+IENI'S 
REX::EIVED Dl WRl'l'DI:; FJUl 'DiE CI'lY OF IWMIID, FKJo! A ~ WI\IL ~ 
AND :f'H:M A PRIVATE CI"l'':Zm fKM GNrJ. 

aMmfi' fl: 

A J"'lll'ri::er of cx::mnent.s were reoeived ~ the protectiveness of deep well 
injectioo of hazardo..ls wastes. 'lhe specific c:x:mnents inclu::led the follo..·ing: 

"In 13 states casings have cracked am leaked in deep well injecticns." 

'Wly is it they never address with landfills or deep well injecticns 
earthqua1<es in the area an:i ~t they anticipate is goin;J to happen to all 
these. nice little hazardo.1s waste dl.mps we have either urder the~ or 
Cl'l tcp or wherever they • re at." 

"I wo.lld like to Jcno.! hew many deep wlls there are in eoti.stenc:::e tcday." 

-
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"HOw' long have they been in existence?" 

''Have there been any prc:blems with any o! the:r.l?" 

"How does the EPA prevent any prc:blems? Are yoo sayirg that because they 
stepped in there are no l!'Ore problems or ..nat ? 11 

"Isn 1 t it true that the steel m.i lls s1:.q:p:!d disposi.r'J:; of their o.m waste b:.i 
deep 'Jell injection many years ago? \r;'hat are they injecti.r'J:; nc::Jo,."? 11 

"I a.-n requestirg that • . . (2) tile E. P.A. report hOw' tile prefen-ed option o! 
injecting hazardous wastes two tilousarrl (2, 000) feet UJ"rle.rgl"'a.l1'd will 
a!f ect my neighbors 1 'Jell as my a..:n. 11 

'"'tlere is always tile }X)SSibility that tile substance inject.aj into the deep 
'Jell will cxmtaminate other aquifers." 

"In addition, altiloogh these aquifers may not currently be USErl because o! 
their depth, or because they contain salt-\.ater there may cx:rte a tilne whe:-. 
out of necessity they may be nee:Jed to supply dr~ water to future 
ge.r1e ... "'Ctions." 

"At a miniJm.to:l the conta."'1ination in tile gro\.U"rl water should be treate:l 
prior to any deep well injections so as to mitigate any adverse 
eJ1V'ironmental effects that rr.ay occ..rr in the future." 

"The solution to enviroY"':':le.'ital preble.'$ is not to place oot of sight or to 
di 1 ute, b.lt to correct. 11 

U.S. EPA RC5R:NSE TO CXJH:Nr t 1: 

~ rea:q1ized ooncerns re;ardi.N; deep well injection of hazardous wastes 
ard enacted a number of statues to assure that deep well inject.ioo is only 
c:on:iucted at locatialS ard using proc:edures that will assure lcn;-tenn 
protection of hlJIM.TI health ard the environment. Deep well injection is 
regulated by u.s. EPA urder a number of statutes, primarily the Safe Dr~ 
Water Act (S~) (Pub. L. 93-523, as ~ed; 42 U.S.C. JOOf et -.g.), an:i the 
ResaJroe Q::lnservatial an:i "Rect:Nery Act (RCAA) (Pub. L. 94-580 as amerded; 42 
u.s.c., 6901 et. seq.). ~was mcxUfied by the Hazardous an:! Solid waste 
AlTeldnents (HSWA) of 1984 to restrict lam disposal am deep wll inj-=ticn of 
hazarcJals wastes. Q:lgxess intended that deep well injectie11 be allowad ally 
if it is protective of both current acurces of dr~ water, and ant gru.Jrd 
water that CDll.d potentially serve as an undergrcurd scurce of dr~ water 
(l.E~). A~ qenerally includes any aquifer that CXI'Jtains a .ufficient 
q.mntity of gran! water to aupply a plblic water syst.em and c:x:ntains less 
than 10,000 111]/1 of total dissolved solids ('ltE). Recc1.tery of dr~ water 
fran an aquifer with a '1t5 greater than 10,000 m;/l is not cx:n;i.cSe.r.s to be 
t.::hnically or eocucmically feasible. (See 40 ~ 144.3). 

Aagul.aticrs un:Ser the SIJolA prchibit (with t&r excepticrs) injectie11 of any 
hazardcus waste into a~- Hazardous wastes can cruy be injected into 
fonnaticrs that are belcw the l~ fonMtioo cx:ntaini.ng, within me-
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quarter :mile of the well bore , a usr::w. All inj e::t ion wells nust be pen:-.i tta::l. 
by u.s. EPA or an awropriate state agency. Regulations regan:l.irq pe.n:-.it 
requ.irerrents have urrlergone extensive review arrl public c:amwant. Pe.rn.it 
o:niitions prchihit a:rry injection activity that allo..IS the JrOVenent into a 
uso.; of fluid contai..nin:3 any contaminant, if the presence of that contaminant 
may cause a violation of arrt primary dri.nl<.l.n; water regulation (40 CfR 144 .12) 
or may ot.herwise adversely affe::t the health of persons. Another permit 
oorrlition requires permittees to taKe all reasonable steps to JllininUze or 
correct arry adverse i.npact on the envii"01111'ent resu1 tl..n3 fran non-carpliance 
~ith the permit. (See 40 CFR 144.12). 

uroe.rgro..D"'rl injection permits include strict construction, corrective actio:-:, 
~tion, abandonment, nonitorl..n3, reportl..n3 and financial requi.rere.nt.s to 
assure that the injection well is constructed and operated in a manner that 
~ill treet U.S. EPA requirements and be protective of human health arrl the 
ern:i~t. 

U.S. EPA's permit reviE!',.t assures that hazardous waste injection wells are o:-2:,: 
constructed in locations that are geologically suitable. This i.nclu:les 
conside."'tion of tl1e follcwing factors: 

1) the structural geology, stratigraf.hic geology, the hydrcx:Jeology, ard 
the seis:-icity of the region (includin3' evaluation of the potential fo:­
e.arthguakes) : 

2) an analysis of the local geology and hydrogeology of the well site: 

3) a determination that the geolo;y of the area can be confidently 
described an:3 that the limits of waste fate arrl transport can be 
aco.u-ately predict.ed t:h.rcugh the use of nmels. 

Hazardoos waste injection wells must be sited such that: 

1) the injection zone has sufficient permeability, porosity, thickness 
arrl areal extent to prevent :migration of fluids into a USI:W: 

2) a cx:rlfini.ng zone is present above the injection zone which is 
laterally c:x:rttinuc::A.ls arrl free of transectin;, transmissive faults or 
fractures CNer an area sufficient to prevent the JDVerrent of fluids 
into a u:;r:w, an:i whidl contains at least c:ne formatioo of sufficient 
thicltJless am with litholcqic am stress characteristics c:apable of 
preventirg vertical ptq:li!9i!tion of fncture. 

In aaiition, u.s. EPA IMY require that the o.mer or cperator of a hazardo.ls 
waste deep well demc:l1strate either: 

l) that the cx:nf.inin; zone is separated fran the base of the 1~ 
t.5I:W ~ at least one sequence of penreable enS less penreable .trata 
that will provide an aMed layer of prctecticn for the u;t"W in the event 
of fluid JDVe:ment in an unlocated borehole or tnnsznissive fault; or 

-
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2) that within the area of review, the piezaretric surface of the fluid 
in the injection zone is less than the piezaretric s!.lrfaoe of the 
la.le.rl!OSt USO\; or 

3) that there is no USil-1 present. 

(See 40 CFR 146.62). 

F\l.rther data ex>llect.ion is required durin; CX>nSt.ruction of the deep 'Mell to 
det.ernine or verify the ~loy and the quality of the cxnst.ruction. 
Me.asurer.Ents inclooe resistivity, spont.anecus potential, caliper, cement to:-.::, 
density, ter:perature, porosity, ga.l'mla ray ard fracture firrler logs, a press..rre 
test, a radioactive tracer suzvey, ex>re sar.pl es, arrl a casirq inspection 
suzvey. 'Ihe injection well must be cased and sealed to prevent arry tnigratic:-: 
of injection fluid up the borehole. A dcoble casing is required fran the 
surface to below the lowemost usrx.;. 

'The o..ne.r or operator %!l.lSt assure that the injection pressure at the wellhea:: 
does not exceed a ~.pressure in the injection zone durin; injection, a.""rl 
does not initiate T'1E!W fractures or propagate e.x.istirq fractures in the 
injection zone. 'The injection tub in; must be surrourded by an annular space, 
...ni.ch is filled with fluid. 'Ihe injection pressure, flow rate., arrl voluxre of 
injected fluids, arrl the pressure on the annulus, :rrust be ex>ntinuously 
tTOni tored. 

u.s. EPA uses three interrelated progra.-:1 requirerrents to assure c::aTplia."'lCe 
with well operatirq regulations. Mechanical integrity tests Jl'eaS\.lr'e the 
opera tin; soun1ness of the wells, includirq c::hec::ldn; for leaks. ~tor 
reports incll.Xie information on the waste beln; injected; the 'Mell pressure, 
flow rate and voh.mw:!; and report the de;ree of pennittee CX~Tplianoe with these 
pe.rr.d. t cxn:ii tions. Perio:tic iJ ISpeCtions determine the acx::uracy of open tor 
self-m::ni.toring an::'- the adequacy of inject.ed'"'WaSte sarrpli.n;J. 'lhe attac::ned "A 
G."'IE TO 'IHE FEDERAL tlNil'ElGUJND INJ'Ecr'IOO a::NIR)L m::x::RAM IN INDIANA" 
provides a general description of the pe.rmi t program arrl l1o.l potential 
pathways of contami.nation are controlled in the deep wells. 

Q:upess addressed c:cncerns about the lorq term protectiveness of landfillirx; 
or ~ injec::tia1 of hazardous wastes in the HSWA. 'lhis act 
established lan::i (or deep wll) disposal restricticno focused Cl"' m:inimization 
of lan::i disposal or deep \lell injec::tion of hazardous wastes. 'lhese 
nstricticno prohibit the lan::i disposal or deep \lell injectic::n of ~~P&Cifie:::i 
hazardals wastes beya'd statutory dates established by O:IJgiess unless 1) the 
wastes are treated to a level or lll!thcx! specified by u.s. EPA, 2) it can be 
da1a JStrated there will be no mic;ratic::n of hazardcus consti t:uents fran the 
disp:&al unit for as len; as the waste ranains hazardous, or l) the waste is 
.ubjec::t to an e:xeuptiCI'l or a variance. '1be no-migratic::n delluJStratic::n 
IB"rtic:ned abave can be approved by U.S. EPA under the ccn!itiCI'l that the 
hydrogeoloqkal an:! geoctlemical o:ntiticno at the sites an:! the physicx:hemical 
nature of the waste st.rearn are such that reliable pndi.ct.icns can be made 
that: 
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1) injected fluids will rot migrate within 10,000 years vertically 
up.rarc1 out of the injection zone, or laterally within the injection 
zone to a point of d.isdlarge or interface with a USIJol'; or 

2) before the injected fluids migrate out of the injectioo zcne or to a 
p::>int of disdlarge or interface with USO¥, the fluid will oo lcn;er be 
hazard<::u;. (See 40 CFR 148.20) 

Such a no-migration dem::>nstration nust deperrl heavily on fluid flow mcdelirg. 
Fluid flow modelirg is a ~1-develcp:!rl and mature science, havirg been used 
for years in the petroleum in:fust.ry as well as in recent stu:ties for the 
Department of Energy nuclear waste isolatioo pro;ram. 

u.s. EPA believes that the no-migration petition requirements are so strirgent 
that if such a petition is awrovsi for diS(X"Sal of the grt:AJnd water fran 
Midcx:>, deep \1/ell injection, even withOJt treatment, will be CXll'lSidered to 
provide permanent protection to human health and the envi..ralment. If the deep 
\Well injection system receives awroval fran U.S. EPA, the injection will have 
oo i.npact on USIJol', Widl incl\Xies aey residential wells. 

Presently, frur steel mills in oorthwest In:tiana are legally injectirg 
haZarda.lS wastes into the M::unt Simon aquifer located awroximately 2200 feet 
below the surface. 'Ihese in:l.u::le u.s. steel, Inland steel, Bethlehem steel 
and Midwest Steel. 'lhree of these facilities (Inland, Bethlehem and Midwest) 
have subni tted a no-migratioo ciem:rlstration to U.S. EPA for awroval in order 
to allow them to cxntinue hazardous waste injectioo wi.thOJt treatment. u.s. 
Steel is expected to sut:rni.t a dem::l1stratior. soon. 'Ihe haza.rdCAJs wastes bein;; 
injected are waste pickle liquor and waste mmati.a liquor. u.s. EPA expects 
to make a decisioo oo the oo m.igratioo de!astratialS for these facilities by 
March of 1990. If the no-migratioo della stratioo is awrovsi for these 
facilities, it is likely that a similar dertaiS'tratioo will be awrovsi for 
Midcx:>. 

If the nc:>-1nigratioo petitioo is not awrcved, the cart:aminated ground water 
fran the Midcx:l sites \IO.lld have to be treated prior to the deep well 
injectioo. '!he required level of treatment is established natiooally as the 
best dem::rlstrated available treatment methcd for that type of waste. 

It has been estimated that as many as 500,000 injectioo wells are in cperatioo 
in the united States, bit there are ally 191 bazardcAls waste injectiat t.~ells. 
'Ihese wells are oa IOentrated in Texas, Ituisi.ana, Illinois, Indiana, Mic:hiqan 
and arlo. 'Ihe oldest hazartbls wastes injectia'l well dates back to 1951. Use 
of hazardclJs waste injectioo wells under.lent a tharalgh review by the 
GaYernment Ao:xiUnt.i..rq Office in 1986. '!he results of their investigatiat are 
snnmarized in a dooJIIIPI1t named "Hazardcus waste OJiaLtols over Injectia'l Well 
DLcp:sal cperaticns", GAO;R:fD-87-170, August 1987. 

GAO determined that naticnri.de, two cases of tiDl contaminatial have been 
doaJmented by ClC'IIpllies c:pratin;J haz.aldcals waste injecti.at wells. In 
additia'l, me case of auspected ocntaminatiat and eic#rt: cues of contaminatiCI'l 
of water that was al.ready c:x:midered unsuitable for drin1d.rq have been 
dooJmented. 'Ihe tEJoJ CCI'1taminatia1 CCOJned in 'l'ex2ss and Iruisi.ana bit was 
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not extensive. P'rograrn controls no..r in place prohibit the practice that led 
to the ~ cases of dri.nk.i.rx] water contam.i.nation. 

The leakage fnn hazaroo.JS waste injection wells into non-drinking water 
aquifers oco.u-red at eight facilities between 1975 arrl 1984. '!be causes of 
the leakage centered on cas~ aro;or tub~ corrosion or deterioration. The 
JrOSt notable of these cases occ:un-e:j at a cxmrercial facility in auo in 1983 
\Where 1~ ano.mts of waste escaped into an l..ll'pm!\itted zone. 'Ihis zone \oo'a.S, 

ho.,lever, separated fran the bottan of the lCJw.le.I1!'0St usr:w by rore than 1500 
feet, of \Which 1000 feet was confin.irg rock foi"TMtions. In response, to these 
arrl other ooncerns, arrl to the CDrqressional marrlate for additional grrurd 
water ronitori.n:; require:rrents in the Safe Dri.nkin:; Water Act ~ts of 
1986, U.S. EPA is ilTplement.irg stricter re;ulations. This includes: 

- nore specific well-si tin:; requ irerrents ; 

an exparoed "area of revie-... •" around injection wells for identify~ 
aban::ioned ~~~ells near the inject. ion site, arrl added requirements f c:­
corrective action to plug aba.ndone::i wells; 

- additional cperat.irg proc:::e:rures, such as aut.anatic well shutoff or 
ala.."11\S: re.." requi.rer.lents for test.irg, noni tor:irq, arrl report.irg, 
includi.n:; a waste-analysis plan, additional mechanical integrity 
tests, ard rore specific ronitorin:; requirements; ard 

- ne-...· requirements for well closure ard post-closure care. 

The ~ report also pointed o.rt. that the full extent to which inje:::te::! 
hazardo.JS waste has contaminated uroergroun:l sources of drinking water is 
unJ.:ro.n1 because of the problems in detect.in:; contamination that may have 
~ away fran the well-bore. 'Ihe documented cases of CXI'ltamination have 
all ~ near the well-bore. However, regulations require that injection 
wells rot be lo:ated in areas \Where faults cxx:ur ard that injection pressures 
be maintained bela..> a level that might cause fractures in the formation. 
~ations also require that all man-made holes in the area penetratin,; the 
ccn!ini.n; zone and enter.irg the injection zone be located ard properly 
plugged. In addition, U.S. EPA is ilrplenent:irq requirements to m::nitor the 
migration of the waste DCVe:ment. 

'lhe G1tD report ccnc:lu1ed that the nE!'w' deep well injection requirements shoold 
provide adctitiooal safeguards to prevent the CDntamination of t.JSIJols. In 
addition, well owners will be required to demorlst..nlte no JI'Li.graticn of 
hazardous waste. 

'D1e City of HaJmad CUIItents included a statement that "Preferably the 
treat:Jnent. wruld be to sudl an extent that the treated grt:JlD"dwater CDll.d be 
ninjected into the aquifer fran where it originated." 
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u.s. EJ:¥\ RESKHiE '10 CXHIDa' t2: 

See orr response to a::mnent ts below arrl to o:mrent ts fran the Midco Steerin:j 
Ccmnittee arrl ~~okol. 

CXMIDn' tJ: 

D.lr:irg the p.lblic meet:irg there~ a nuntJer of o:::mrents ~'Whether 
u.s. EPA p.lts too 1IUCh enp,asis on CDSt.s in its decisions oo remedial actions, 
arrl wnethe.r alternative innovative treatment arrl disrosal tec:flnologies were 
c::xx"ISidere:L Specific o:::mrents included the follow:irg: 

"All w 1 re talking is cost effectiveness." 

"I don 1 t think it 1 s fair. I think cost shoo.ld be prt: aside. 'Ihese peq>le 
that are go:irg aro.mj polluti.n; shoold be made to pay. . • . It 1 s not CDSt.s 
because these c::hernicals that leak o..tt cause cancer arrl a l1llll'ber of other 
sicknesses .•.. How do you prt: a price tag on ooe 1s life? Tell me." 

'"'hose responsible for creatin;J environmental problems J!IJSt pay the 
expense of correcti.rl;J their mistakes. " 

1"'hey' re ~ to be usin:j the best available tec:flnology not the m:st 
oost effective." 

"S~ delvi.rl:J into the pockets of the p.lblic." 

''Why didn't they decide to use vitrificatioo?" 

"I 'd like to knew if any of these peq>le knew about "'Ihe SUperfurxi 
Innovative Technology Evaluatioo Program Technology Profiles" or 
"Assessment of Intematicna.l. Te:::hnologies for SUperfurxi AR:~lications. " 

u.s. l!'.PA RESRJE '10 CXIIGiNr IJ: 

'lhe catprehensive Envi.ra'Jnental Respcrlse, a:::upusatioo an:i Liability Act 
(<:::me:IA} was enacted in 1980 to provide broad federal authority ani :resources 
to respald to releases (or threatened releases} of hazardous substances. A 
tnJst fun::i was established to pay for remedial actia15 at abandcned or 
unc:x:m.rolled hazardous waste sites. '!his fund is predcminantly fran a tax oo 
petroleum prt:ducts an:i oo certain c:bemicals. 

Based oo the principle that "the polluter ahculd pay," CDCI.A cx:ntains 
authorities llrich allow u.s. EPA to ensure that those respcnsible for 
hazardws waste prci:>lEIIIS pay for necessary ranecHa.l ac:t:::ims. c:ElaA 
entmoement authorities enable u.s. EPA to eno::urage respousible parties to 
urdertake :ranedial actims. It also enables U.s. EPA to spellS tl'ust fur1:l 
JID'des for I'f!IM!di al acticns an:i to later recx:Ner these JIICI'des frail respc:rlSible 
parties. 

If an acceptable agt:eau:5"lt can be reached, u.s. EPA prefers that respcnsible 
parties ilsplement the nmedial acticns. At Midco, an agxeement was reached 
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arith JX'terltially responsible parties (ffiPs) in June 1985, \o'hidl required the 
PRPs to rei.JN:orse U.S. EPA $3,100,000 for past costs i.ncurre:i ard to oorduct a 
JeTe:Ulu. InvestigatiorVFeasibility St:OOy (RI/FS) at eadl site in acx:xm:!ance 
arith the u.s. EPA's work plans. u.s. EPA is now negotiatirq arith PRPs for 
i:n'plementation of the rem:dial actions selected by u.s. EPA ard for recovery 
of the rezreini..rg costs inc:urred. FUnd Jronies arill be spent Cf'l the final 
remedial actions cnl.y if an agreement is not reached arith PRPs. 

In CERcrA (as ameroed by the S\.Jpe.rfun:j Amerrlments ard Reauthorization }Ct. of 
1986) I Corgres.s mandated that all final remedial actions select.e::l by u.s. EP.:­
JI'llSt assure protection of human health ard the envi..rorlrrEnt, arrl JIIJSt meet 
~licable, ard relevant ard a:wropriate Federal ard State st.arrlards, 
requirements, criteria, ard limitations (AR.l\Rs). This inch~es meetin; 
Federal Pr.iJraiy Maxi1num Conta.':'.inant Levels in the gt'OJl'rl arater (40 CFR 142). 
Con;tess also mandated that u.s. EPA select remedial actions that are cost 
effective, arrl that utilize permanent solutions ard alternative treatJ:nent 
technologies or resa.u:-ce recovery technologies to the JnaXiimJm extent 
practicable. If a remedial action is selected that does not meet this 
pre! erence, U.s. EPA m.lSt p..lblish a.'i ex:pl anation as to why a remedy invol vin;J 
such a remedial action was not selected. · 

The least costly alternative that would be protective of hl.I!T"en health ard the 
environment was the contairnent alternative (Alternative 3) 1 \o'hidl is 
estilnate::i to cost $4.7 mill ion at Midco I arrl $7.9 million at Midco II. U.s. 
EPA is not selecti..rg these alternatives because they would sinply contain the 
contar.U.nation, arrl the hazards would be siJT..ilar to ta.ki.rg no action if the cap 
or slurry ..all were ever damaged in the future. Instead, u.s. EPA is 
selecti..rg remedial actions that it believes arill provide pernanent prote::tion 
to human health arrl the enviroment. 'Ihis consists of soil vapor extraction 
ard solidification of contaminated soils oa:lbined vith pmpin; am deep well 
injection of contami.nat.ed gt'OJl'rl wte.r at Midco I, ard the sarre actiCI"'S at 
Midco II except that the soil vapor extraction is not reguired. In addition, 
treatment prior to deep well injection arill be required if a no-migration 
denonstration is not i~R'rcved by u.s. EPA. '!he estimated cost of these 
re:rned.i.al actions at Mido:::l I is fran $10.7 to $14.0 million, ard at Mi(k:x) II 
fran $14.4 to $18.6 million (deperoi.n; on the degree of treatlnent required 
prior to deep well injection). 

'lbe persa"IS involved in reviewing the Feasibility Studies are familiar vith 
"'lhe SUpertun:! lnn::Mltive ~logy Eva.luatiCI'l Pl:~am: 'I\K:tu'lolc:gy Profiles." 
'lbe SUpertun:! lnn::Mltive Ted:lnolc:gy Pl:c:qrmn includes a J"lllttler of .tudies Cf'l 

aolidificatiCI'l, Wic:h is part of the selected rwmed.ial acticns at the Midoo 
aites. 'lhis incl\.D!s pxn::-esses by Chemfix 'I\K:tu'lolcgies, Hazocn, Intematimal 
Waste Technologies, Silicate Ted:lnolc:gy cmporatiCI'l, and Solictitec:h. Soil 
vapor extractiCI'l, \lh.ic:h is part of the remedial actim at Midco I, is also 
included in this pu;,gxam in a precess by Terra Vac. other i..rn:wative 
tec:hnologies were cxnsidered for treatment of the ccntaminata:S aolls at the 
Midoo sites bJt were loCiaeued oot t:lec2use they were not~ l!pplicable 
to the cx:n:liticns at the site. 'lhese incll.de in-situ b~ticn, aoil 
flushin;, ard chemical treatment. In-situ vitrificatiCI'l am incinentiCI'l 
alternatives were evaluated in detail. Vitrificaticn was nat aelcted because 
it has not been dem:nst.rated to be illplement:.able in a full scale~ 
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action at a hazardo.ls waste site ard because the high water table 1oiO.lld make 
ilrt>lementation diffio.Jlt an:i u:ore E!XfeJ1Sive. 'Ihe in::ineration alternative 
does not suffer those c:li.sadvantage. However, both in-situ vitrification ard 
in::ineration woo.ld be cx:nsiderably u:ore expensive than solidification ard 
wculd not oontrib.Ite significantly to the permanence of the remedial actions 
if the soil vapor extraction and solidification operations are suo::essful. 

Sinoe a surface water d:ischarge woo.ld probably not be awroved for the salt 
contaminated qroun::l water even after rerrcval of the hazardo.ls substances, the 
alternative to deep ~1 injection of the grourrl water is to cx::n::e"ltrate the 
solids in the gro.m::i water by an operation sudl as evaporation. Evaporation 
wculd concentrate at least sane hazaroous substances into a solid that wculd 
have to be djsp=EEd of in an off-site lardfill. It does not~ that 
disposal of the hazarooos wastes in an off-site lardfill is arrt u:ore 
protective of human health and the envircnnent than dispJsal by deep 'Well 
injection, an::i the costs of the evaporation operation woo.ld be higher than the 
deep well injection. 

"I've been involved in a COJple projects, not in this state, ..mere they use:! 
in oonjunction with the slurry wall a 'Wel.l extraction, an::i then they lead'led 
it back in like a septic field. '!hen it recirculates. Are these contaminants 
able to be treated in that respect; and therefore, yru wculdn't have deep ~1 
d isrosa 1 arrl yru woo.ldn 't have a lot of th.in;s that woo.ld be ci:ljectionable at 
this point." 

U.S. EPA RESRHiE 'ID CIH4EN1' #4: 

'Ihls methcd of treatment wo..tld not be adequate for the highly ccrttaminated 
soils on the site, bJt it woo.ld be aooeptable to u.s. EPA for grourrl water 
treatment ~ c:arbined With a SOil treatment IDEY!!¥.1I'e. 

Reinjection of the salt-cxnt:aminated CJl'CUrrl water follcwin:;J treatment for 
.hazarl:bls substances 'WCU!d be aoceptable to u.s. EPA if the reinjectioo does 
not cause significant spread.in; of the salt plume. In!rt:allatia1 of a slurry 
wall and reinjectia1 within the slurry wall is me way of prevent.in; such 
spreadi.ng. 'lhi.s alternative is not preferred aver deep well injectia1 at the 
Midco sites for the follcwin:J reasalS: u.s. EPA believes that deep 'Wel.l 
injectia1 can be acxx:mplished safely am effectively; it is preferable to 
renove the salt cx:ntaminated grourrl water frail the Calumet ac;pi.fer rather than 
caltainin;1 it within a sll1ny wall; am there does not appur to be a cost 
savirgs usin; the slurry wall/reinjectia'l alternative CXIIpU"8d to deep 'Wel.l 
injection. 

CXIIU!NI' 15: 

"As a slurry wall cx:ntractor, I 'WCU!d like to CDilbBI"'t a1 the alurry 1tlllll 
pricin; listed in yair Fact Sheet. I have never seen prices like these, an::i, 

-
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as a contractor, I \oiCUld 1 ike to :know '«hat they 'Were based on. Today, a.rr 
prices for Slurry Wall c:::onstruction range fran $3 to $5 per square foot ard a 
bent.oni te cap $. so per square foot. " 

U.S. EPA :RES'KNSE TO~ f5: 

'lhe prioe estimates were developed by t8lTes aro Mx>re, a consultirg firm 
enployed by the Midco Steering carr.ti ttee. Acx::ordirg U.S. EPAs • s CDltact 'loli th 
this firm, the estimates were based on actual quotes fran vendors. 'lhe cx:::G"""...s 
'Were also reviewEd by personnel fran Roy F. Weston, Inc. 

'Ihe prices are prc:bably not cx:rrparable to the quotes ~ by the 
cx:r.r.e.nter because a different type of cap aro slurry wall were prq:x:JSed in the 
FS. 'Ihe p~ cap is not just a sirgle-layer bentonite cap. Instead, it 
is a multi-layered cap consistent 'lolith the most recent guidan:::e for RCRA 
hazardaJS waste sites. It includes a clay liner, a synthetic liner, a late....-a::. 
drainage layer, aro a vegetative layer. Instead of installation of the slU-"Ti 
'lolall by the vibrating bea:n methcrl, installation by a t.renc:h,lslurry methcd \o'a.S 

prc:p:se:3. 'Ihe prq:x:JSed slurry •-all would be awroxilrately three feet thick 
•rule a slurry wall installed usin; the vibratin; bear.l methcrl is only a fe.: 
inches thick. Safety considerations also add to the cost of actions at a 
hazardaJS waste site. 

a::JotiDrr • 6 : 

"H~· deep, how far do..Tl has this J:lOllution gone in the sites?" 

U.S. EPA :RESR:NSE TO CIJ+!ENI' t6: 

'Ihe contamination a~ to be confined to the calumet aquifer, \which ext.errls 
aJ:Proximately 30 feet below the surfaoe at Midco I an:i 4Q-50 feet below the 
surfaoe at Midco II. Below the calumet aquifer is 9Q-100 feet of low 
permeability clays and tills. 

a::H1ENI' f7 : 

Hew many pec:ple review the c::herni.cal data, an:i hcJ,r do the different agencies 
and other parties work together? 

U.S. EPA RfSRH:iE 'It) CIJ+!ENI' f7: 

'Ihe chemical data was generated by a laboratory that cx::mucted its awn q.Wity 
assurance/quality CXI'ttrol CWQC) review of the data. 'Ihe laboratory 'U.SEd in 
this project is also au:tited by the u.s. EPA. 'lhe c::hernical data was then sent 
to a cx:nt.ractor hired by the PRPs, lllO ccnducted an imepeldent WQC review 
of the data. 'Ibe ccntrcsctor review was also audited by u.s. EPA. A WQC 
review of the data was a:n:Jucted by a~ ccntractor ~for the PRPs. 

'lhe FRP cx:nt.ractors ccnduct.e:5 an interpretive review of the data, and 
prepared a report that included plottin; the distril:utioo of data oo a mp, 
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~ison to st.arrlards ard a diso.lSSion of the data. 'lhis report was 
reviewed by at least five persons at U.S. EPA, six personnel work.i.n; for u.s. 
EPA mntract.ors, one person fran the U.S. Fish & Wildlife Service, ard three 
persons fran the Irrliana Department of Dlvironrrental Managem:mt. 

u.s. EPA personnel reviewi.n; the data inclooed personnel fran the air, water, 
Great lakes ard RC<1\ prcqrams, 11otlo reviewed the rep:>rt for c:xn:::en'\5 

specifically related to their prcqrams. 'The u.s. Fish & Wildlife Service 
reviewed the report for adequacy of information on ecological effects. 
Contractors work.i.n; for u.s. EPA provided ~rt to U.S. EPA 'With revie.; of 
c:::cst.s, hyd:rc:geolo;y, qro.Jrd water JI'Odel in;, risk assessment arrl other areas. 
A re!laiial project JMnager for the u.s. EPA provided an overall review ard 
cxr.piled the review ~ts fran other agencies arrl cxmtract.ors for 
trans:nittal to the contractor corrluct.i..ng the Rl/FS for the Midoo Steeri..ng 
a:r.rnittee. O:mnunications am::>ng U.S. EPA errployees, other Federal agency 
eq::>loyees ard U.S. EPA contractors usually oonsist of informal discussions 
that are followed up by forr..al me.':'Os. 

The Indiana I:epa.rt:r.ent of Envirome."'ltal Manage.'rent generally prepare:i their 
0.. Tl cx:r.r.ents in ... -r i ti.ng . 

CIHiENT 18: 

"Ho..· are you nonitori..ng lardfills?" 

U.S. EPA RESFCNSE 'ID CI:MIDrr t 8: 

Hazardous waste landfills are regulated by U.S. EPA un:::ler the Resoorce 
Consexva.tion arrl Fect:Nery Act (~) arrl by the various states un:::1er ac+-...s 
similar to ~. t.Jrder these acts all hazardous 'WaStes enteri..ng a lardfill 
Jl'l.lSt :be manifested. A copy of the manifest is sent back to the astpany that 
generated the hazardcus waste and saretiJnes back to the state agercj in order 
to verify that the shiprent arrived. 

'The acts also regulate operation and nonitori.n; of the hazardcus waste 
landfills. Joobnitori.n; requirements inclooe periodic &al!J'li.n; of grc:uril water 
near the larrlfill. Selt-nonitori.n; reports inclooing grc:uril water &aJTtllin:; 
data are periodically sent fran the larrlfill to the aqercy responsible for 
oversight of these facilities (which can be Federal or state aqenc::ies). Eadl. 
hazardous waste landfill is also inspected periodically by a state or FEderal 
inspec::tor. 

Sanitary lan:lfills are regulated primarily by the states. '1be IIE1 inspects 
sanitary lan:lfills periodically an:l requires that qra.n3 water Jlalitoring be 
cx:rducted. 

a::IHln' t9: 

Q"Je resident of Gary, Indiana expressed the follcwi.n; CXlneern: "I mn 
cx:ncemed by the EPA studies performed on the Porter an:l IAke County wlls 
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which c:on:luded their 'lol'ell water was unsafe to drink.. I am request.i.n:j tha~ 
(1) the EPA conduct a study to det.ennine the quality of my neighbors' well as 

1l1i' Oo/li • • • II 

U.S. EPA RESKNSE TO CI:JotiDn' 19: 

'Ihe Porter O:unty study referred to is an investigation conducted by the 
Porter O:unty Health DepartJrent of the effects of three lardfills in Fort.e.:­
O:unty, Irrliana on residential ard rronitori.n:j \oi'E!lls near the landfills. These 
lardfiHs ._.ill have no i.npact. on well water in Gary, Irrliana. 

The well of conc:ern is located near 17th ard Baker Street in Gary. The 
identified hazarorus WclSte sites closest to the resident are Midco I ard 
Ninth Avenue D.r.p (wtllch are awroximately two miles a ... -ay), and I.ake 5arrl;r· Jo 
ard the Gary City I.arrlfill (\olhich are awroximately one mile away). u.s. EPA 
has corduct.ed detailed investigations at each of these sites. The well of 
conc:ern was not in::luded in these studies because it was considered to be 
outside of the area that CXlUld be affected by the sites. 'Ihe results of the 
investigations confirrrej that none of these sites ._.ill have any inpact on the 
well of concern. F\l..-t.he.I1!0re, U.S. EPA ._.ill conduct remedial actions at the 
Midco I, Ninth Avenue D.lr.p, ard take 5ardy Jo sites that ._.ill eli.minate 
significant health risks, if any, froi:l the sites even to the residents clc:se.st 
to the sites. Groun:i water at the Gary I.arrlfill is beirq p.mped in a :rra.nne.!" 

that is preventirq grourd water froo the site fror:l fl~irq off-site. 

"If the u.s. EPA wo.lld choose an al teznative usi.n:j iN::ineration, we ask that. 
oroi.nance ~5090, passed by the cam-on Council of the City of Hamrrooo, be 
incoi}XIrated into the design parameters. We feel the standards incoi}XIrated 
into Orttinance •5090 ._.ill protect the health ard welfare of those citizens \olh::J 
live adjacent to the site." 

U.S. EPA RESR:HSE TO CXM1fNI' f 10: 

'Ihe alternative selected by u.s. EPA in this R:>D does not include 
incineration. If inc:.i.neration was c:onducted, the u.s. EPA would net CXInSider 
the City of Harmlond's inc.i.nerator regulaticns to be either an applicable, or 
relevant and apprq>riate requi.renent since the q:eraticn would be a:n!ucte::3 
cutside the city limits of Halmrn:i. Hc:Mever, u.s. EPA will likely reach 
ailnilar goals thrcugh ~in:~ carpliance with stardards aet by the RCAA, 
TSCA and a:RCI.A programs. '1hese ircl'OOe the follOJin;: 

l) F.ac:::h principal o~c hazardrus constituent in the waste 1IUS't be ndua!ld 
to 0.01\ of the original conoentratim before emissim into the air. 'Ihe 
JlCAA pn:qtam refers to this as 99.99\ des1:.rocticn and :nm:M1l efficiency. 
Sane of the mre taxic c:atp::Urds, includi.n; polychlorinated biphenyls, 111JSt 
be reduced to 0.0001\ of the original ccncentraticn. 
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2} Hydrochloric acid emissions, if greater than 4 pourds per hour, nust be 
reduced by 99\. Dnissions of partiaD.ate :rratter :rray not exceed o.os 
grains per dry starrlarti cubic foot. 

B. ~ OF a:HIDifS FR:Jo! 'll1E DIDV.W. IEPARIMENI' OF HIGI-UU'S: 

CIM1:I:NI' ' 1 : 

"The FS rep::lrt fails to clearly define the conta':'l.i.nant transport trechan.i5::1 
that has caused dissolved salt conta-:-.inants (e.g. chlorides) to migrate fro:-. 
the ICOH SUl:rlistrict site, against the prevail~ groond water flow direction 
arrl hydraulic gradient, arrl be deposited in the grou.'"d water urderly~ the 
f".idco I site." 

U.S. EPA Jm>Ft'NSE 'It> a:MID'li' t 1 : 

The mechanis:':i is explained on pages l-13, 4-19, and 5-32 of the "Re:redial 
Investigation of Mid'..rest Solve...,t Recovery, Inc. (Midco I)" dated Decer..ber 
1987, as foll~'S: "Olloride values were also high (up to 7, 700 ng/1) in 
shall~· wells (10-foot-deep) in a ban:! exterrl~ through the middle portion o! 
the site (Mh/, Ml'6, MI-.'S, Figure 5-25). . . . This bard occurs in a former 
s •. :ale area that received nm-off from the Iroiana State Highway Departr.'ler.t 
property prior to Midco I as documented on September 1973 aerial photographs. 
The eviden::::e suggests that chloride i.'"l the shallow wells was derived frc:r. 
concentrated NaCl surface run-off percolating dol.mwa.rd to groond water in the 
fo:rner sw-ale area." 

"It is plausible that other chloride-containing 'WaStes (e.g., pickle liquor, 
waste oils containing chlorinated paraffins, etc.) wre illprqlerly Jllal"laged or 
disposed of on the Midco I site and that IOOH is, therefore, not the sole 
&o.li"''e of chloride cx:ntamination in the site area. " 

U.S. EPA ~ '10 ~ 12: 

u.s. EPA agrees that the Midc:o I site opentia'lS likely JMde a cxrrt:r:iblticn to 
the salt ccrrta1nination in the qramd water below aro do.m gradient fran the 
site. U.S. EPA believes that both ~ am the Midco I cperatialS CXI'ltrllute:i 
to this salt c:x:ntamination, but the anount attril::utable to each aource cannot 
be det.erm.ined. 

-
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"Also the FS I"'ep)rt fails to dist~ish between reactive cyanides, \r'hic:h were 
likely present on Midco I, arrl c:xr.plexed ferroc:yanide, \r'hich was used by II::a; 
as an anti~ agent in the salt. 'Ihe c:xr.plexed ferrocyanide p:lSeS little 
risk to human health or the environrrent UTrler rrost ccn:Htia'lS, while the 
reactive fonns are of qreater environrrental concern. "Ad:litic:nal technical 
evaluation of the type, distrib.ltion, am potential inpact of the cyanide 
contaminants in the subsurface environrrent shoold be conducted." 

U.S. EPA RESFCNSE 'IO CXJflENI' t 3 : 

Foor I"'.lTrls of sa!Tl'l i..n:3 were con:t .Jct.e:3 for cyanide . The 1 ast :roon::'l in:l tx:!ed 
tests for cyanide ame.!"lable to chlorination as \olell as total cyanide. U.S. EFr. 
agrees that reactive forms of cyanide (scr.e of which 'We.I"E! likely disposed of 
at Mi dco I) are nore hazardous to h\.ll':\an health arrl the env ironrrent than 
cx:r.pl exed f errcx:yanide. 

CI:J+IDrr 14 : 

FS Fig..:.re 1-32 s."lawi..J'l:3 the distribution of C]'·anide in the aquifer is 
misle.ad.in3 and improperly construct.Ed. 

U.S. EPA RESKNSE 'IO CDfiD'IT • 4 : 

U.S. EPA agrees that Figure 1-32 in the draft FS \olaS misleadi..J'l:3 arrl inproperly 
ex>n.struct..ed. 'Ihis Figure 11.-as re.":llVed frm the final FS report, at the ~ 
of u.s. EPA. U.S. EPA agrees that the highest cyanide concentrations are in 
the east~tral portion of the Midco I site. 

CXJotiEm' • 5: 

"CAI..s (cleanup action levels) have not been established for dllorides in soil, 
cp:curd ""'ater, or surface waters at the Midco I site, an apparent irdication 
that no site-specific health or risk-based factors have been determined for 
this paraneter • II 

u.s. EPA :RESR:NSE ro CXMIDn' ts: 

'lhe salt ClCI'I1:amination in the ~ water has been viewed as a ccnc:ern 
primarily because of the loss of a reso..zrce (that is, \JSa9e of the~ 
water) rather than as a human health or envircnnental hazard. In spite of 
this, there are sane human health and envi.ra1mental hazards fran the salt 
cc:ntamination. Soclium greater than 20 m;/1 in drinkirg water can have a 
naqative health effect on persa"lS on a low sodium diet. High salt cx:ntent can 
also have an inpact on fresh water aquatic life. 
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aMoiDrr 16: 

"An iirlepen:jent study o:m:d.ssioned by Ir:x:ti did not disclose total cyanide in 
surface ard sul:6urfaoe soils at concentrations exoeed.i.n:J the soil CAL ( 13 6 
J:Pn): the soil levels dete:::ted -were typically 1 to 2 orders of magnitu::ie bela..· 
the CAL. Only 2 of 16 groond water saJ:i'l es rollec:t.Erl fran moni torirg wells on 
the u:x:~i property exceeded the gro.m:J wter CAL for cyanide ( 1 o. 4 ~) . 

U.S. EPA RESKN5E TO cx:Jotoimi' 16: 

U.S. EPA can respond to this c::a:ne.'1t once the referenced data has been se.'1t to 
u.s. EPA for review·. 

a::JoKNI' • 7 : 

n:a-! reooc.:t.ended that the alternative of discharge to the City of Ha!:m:lrrl 
se'Wer syste.~ be reevaluated. It was argued that the discharge of salt fro:­
the l"..idro I grt:m'rl lo.-ater, woo.ld be minor c::or.pared to the present salt loa:: 
discharge:l to the Hamnorrl Wast.e.;•ater Treatment Plant. 

U. 5. EPA RESR:NSE 'IO a:MiENI' 17: 

In general , discharge of highly saline wastewater to a rorw is not allOoo'Ed due 
to p:lte..'1tial interference in the biola;1ical treatment processes. In additior., 
the Hann::>nd Wast.e..-ater Treatment Plant. is already exceedi.n:J its discharge 
limitation for chloride. The highly salt rontarnina.t.ed discharge fran MidOJ I 
'oiO..lld cause an even qreater exoee:ianoe. Discharge to the Halmorrl Wa.st.e..-at.er 
Treatment Plant may also be restricted by the U.S. EPA off-site pol icy, 'lo.'hi.ct. 
requires that facilities USEd for disp::>Sal of wastes in the CERCI.A prcgra."":"". 
must be in o:r.plianoe with applicable Fe:leral and State regulations. 

c • O::mierrts fran the Midc:o steerirg Q:mni tt.ee ard fran Mort.a"l 'lhiokol 1 In:: • : 

u.s. EPA did not select a cost-effective remedy for soils or ~ wat.e:. 

U.S. EPA RtSRIE '10 aJtmli' fl 

See u.s. EPA's response to the followirg o::mrents fran the Midco Steerin; 
Ccr!rnittee ard the respcuse to a:mnent t3 fran the p.lblic weetil'J3, etc. 

CDMEm' f2: 

'Ihe a.ssunptioos used in the risk a.ssessnent are unrealistic. 

-
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U.S. EPA RESKNSE '10 ~ t2: 

u.s. EPA required that the risk assessment include a scenario that a.ssumed 
that each site \WCUld be developed for residential or irdust.rial use. 'Ihis is 
a starrlard procedure for CERC1.A sites. '!he particular assurtptioos u.se:3 in the 
risk asse:ssr.'lellt had to be consistent with st.arrlard U.S. EPA risk assesSI1'e.nt 
practices as expressed in the SUperfurd P..lblic Health EValuation Manual 
(SPHD1). Parameters arrl ~tions that were not spelled out in the s~~ 
were selected by Environmental Resources Management Inc. with review am 
concurrence by u.s. EPA. 

CXJotiDn' t 2A: 

~estion rates and de.rr.al contact rates for the contar.Unated soils were 
unrealistic. In addition, it is unrealistic to assume that there would be nc 
degradation of conta.:~u.na;.:..s ove:: ti.r.oe. 

U.S. EPA RESFQ5£ '10 a:::tfoiDrr 2.A.: 

U.s. EPA's OJrre.""'t guidance for soil in;}estion rates for use in C'ERCI.A arrl 
RCr.A risk assessnents is :rrore stringent than that used in the FSs. To p~...e 
consistency within the 'H3ercy, u.s. EPA has recx:mrerded soil irgestion rates 
for use in risk asses.srnents in a rner.o frcr.1 J. Winston Ptlrte.r dated Januari 7, 
1989. 'These rates are 0.1 gra:ns per day for adults arrl 0.2 grams per day fer 
children ages l-6. 'nlese rates are based on the nost recent reliable data 
reviewed by the AJ;ercy, and represent reasonable conservative values. 'The 
CJUidan::e does not address children ...no exhibit pica behavior because the 
OCOli"I'el"lle of pica behavior and the associated rates of soil i.n;estion have 
not been adequately defined. 'Ihe FS assumed that 1 qram per day 'WI:Alld be 
i,n;estej by children ages 2-6, o. 1 gram per day for children ages 6-12 ( on1 y 
for M.idco !) , and no i.n;estion after that age. 

'lhe estimated, lifetinle c:anoer risk is prop::>rtional to the total lifetinle 
exposure. Usin;} the ~ions in the Midco Feasibility stOOy (FS) the total 
lifetime am::unt of soil ingestion is between l, 715 and 2,044 ;rams. Usin; the 
re.; rec:xmnerded rates, the lifetime soil irgestioo is 2, 774 ;rams. As can be 
seen, the lifetime carx:er risk estimate will be higher usin; the re.; rates 
than the rates used in the FS. In addition, using the assunptims in the FS, 
there 'WI:Alld be no further exposure follo.Jing the age of 12, bit using the ~ 
rates there 'WI:Alld be CXll'ltinuErl exposure. 

'lhe risks fran soil irgestion in the irdustrial developnent .oenario an less 
than in the residential develcpnent scenario, bit an still .ubstantial. 
Sane types of exposure that can ooo.li" at'ter age 12 oculd also ocxm- un::ier the 
industrial develc:pnent scenario. Assurning 30 years of expcsun at 0.1 gram 
per day equals 1,095 grmrs in a lifet:ilre using the irdustrial develcpnent 
.oenario. '!his is &R>roximately 60\ of the lifetime in)estiCI'l ....S for risk 
calc:ulatia'lS in the FS, and, therefore, the same peroent:age of the lifetime, 
carcin::qenic risk. 
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The dermal ccnt.act rates used in the FS were prc:p:lSOO by Environroo.ntal 
Re:sa..u-oes Managene.nt. Personnel fran U.s. EPA and PRe Erwi.rc::lnoontal 
Managerre.nt, Inc. (PRe) reviewed the prcposed rates ard felt that they were 
reasonable c:x:mservative a.s51..U1ptions. 

Degradatiorvrenoval of contaminants does occur CNer tine due to volatilization 
arrl biodegradation. However, the rate of these processes is generally ve...ry 
&lOW' for sane of the dlemicals of rrost roncern, including polyd'llori.natad 
bit:Oenyls, lead, arsenic, arrl polyararatic hyclrcx:arl:ons. 

a::HiENI' I 2B: 

lt is unrealistic to assur.'le that residential develop:-ent c::o.lld cx::o.u- at these 
sites. In addition, Midco !1 is included in the City of Gary airport's 
expansion plans. 

U.S. EPA RESFCNSE TO CXMiENl' f2B: 

U.S. EPA disagrees with this assertion. \-.'hile it is not possible to )t;no...· 

'Whether residential developr.ent will occur, it appears to be quite possible 
si.n::e there are already residences located in i..rrlustrial areas near these 
sites. This includes a residence located 500 feet sooth of the Midco 1 site 
on Blaine Street. It is across the street fran calumet Waste Systems ard nea= 
General Drainage. 'Ihe residents at this location utilize the calumet aqu:ife:­
for drink.i.ng arrl have a garden. Another property adjaoe.-:t to General Drainage 
is USErl for gardenirg by a Hamrond resident. 

'There are a rrumber of residences at the o:>rner of Clark Road arrl In:rust.rial 
Highw-ay, \rJhich is one mile southeast of Midco II. These residences are across 
the street frt:r:~ Hoose's J'unk Yard, ard adjacent to Sano:::ki Brothers Trucl<.irg. 
'I'wo of the residences formerly used the calumet aquifer for drink.irr:;, arrl a 
number of the residences have gardens. 

'Ihe Gary City Ai.Iport is one of three sites being considered for the third 
regional airport for the Olicago area. If the Gary Airport site is selec:t.OO, 
the Midco II property may be incorporated into the airport. However, this is 
still very uncertain. Even if Midco II is incorporated into the Gary City 
Airport, this tray not eli.minate the risks fran c::cntac:t with the cx::ntaminated 
soils or gramd water if no action is taken. 

CDI4ENI' I2C: 

It is unrealistic to assume this C]!'OD"Xi water may be used for drink.in; (at an 
inqestion rate of two liters per day), aro for bathin:; because of the salt 
cxntami.nation in the aquifer ard diffio.llty in a,t,ain.ing a permit for well 
instAllation. 
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U.S. EPA RfSRN>E 'ro Cl:JotiD(I' f2C: 

'Ihe JI'05t oontalninated portions of the Calurret aquifer at each site is in the 
shall"'"' portion of the aquifer. In the shall"'"' portion, dlloride was 
qeneral.ly in the ran;Je of 1,000 m;/1 at each site. Water is drinkable with 
this cx:n::entration of dlloride, althrugh it has an urrlesi.rable taste. 'I\.'o 
residences near the corner of Clark Road aro Irrlustrial Highway fonnerly 
utilized wells that only puzrped fra:~ the shallow portion of the Ca.lunet 
aquifer. 'Ihis is evidenc:Ed by state.ments by the residents that their wells 
ran dry .due to p.mping at Sam:x:k.i Brothers. 

Gra.ln1 water oontam.inated with 1, 000 m;/1 chloride is c:x:mron in sanitary 
larrlfill plU!TeS. If a larofill site is on the National Priorities List ard 
the plU!re contains hazardous substances above cleanup action levels, 
remediation of the plU!re is often required by u.s. EPA urrler c:::ERClA 
iiTespective of the presence of the chloride plume or the fact that the 
hazardous waste contributors may not have been the prilTiary cause of the 
chloride conta.'":\.i.nation. Similarly, the hazardous substances fra:~ the Midcc 
sites must be rer.ediat.ed irrespective of the presence or the source of the 
chloride conta.~tion. 

Besides the three residential wells previously nentioned, sixteen residential 
drinking water wells were locat.ed in the City of Gary that are potentially 
da..11 gradient fran Midco I. Since the State of Irrliana had no record of these 
wells, it a~ that none of the.":'. had a permit. 

For the i.rrlustrial development scenario, the risk level would be similar to 
that for residential development because the primary risk is due to qrcu."l:l. 
water in;Jestion. In an Wustrial situation, actual water consurrption depenis 
on the level of activity aro the work environment. For extreme cases, 
COI1S1.mption of as much as 19 liters of water per day can be normal. A 
st.an::3ard consurrption figure of 2 liters/day is reasonable for both l) total 
daily COI:lSlliTption by the general population an:3 2) working day cxnsunption tr.r· 
a mix of workers. 

a::JKNr I2D: 

'l'he risk assessment sho.lld take into acx:::oJnt the JlUITtler of pe.rscns exposed are 
the risk c:atpare:'l to other cancer agents. 

u.s. ~ RESR:HSE 'It) a:Jtmfl' 20: 

'Dle SmEM and 1q!rcj policy for risks assessments for~ sites ld:iress 
both future potential risk and present risk. As a result, under a:RCIA, u.s. 
EPA otten bases its remedial acticrs J!Cre ~potential for usage of an aquifer 
ar for tuture deYelc:pent of a site than en the present pcpllati~ affected. 
At the Kidco sites, U.s. EPA is t.aki.rq into acccunt that the c:al\Bet 8«Jdfer 
is little used am has other CXI'Itatninant scmces by cnl.y ncp!..rirq clean up to 
the 10-s lifetiJne carcinogenic risk level rather than the 10'-6 risk level that 
is normally required in Je;Jioo V. In additioo, the potential far dewlcprent 
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of Midcx:> II is oonsidered to be lONer than usual: thus the 10-5 risk level is 
being used for the soil clean up. 

Urrler CERCLA ard ~. Q:lrqress has JM.rdated that U.S. EPA address ard 
remediate risks fran hazardous waste :manage:rent ard disposal. It is u.s. 
EPA's resp:nsibility to address ard rene::liate these risks in:e:.-pective of 
otbe.r risks that are present in ~Nery day life. 

CIMID-1I' t 3 : 

Direct soil treat:nent is unnecessary, arrl Al te.rnati ves 7 ard 8 (.n.ich in::ltrle 
direct soil treat:nent by solidification ard soil vapor extraction as well as a 
final site cover arrl ground water p.l!Tping), do not provide any reduction in 
institutional controls or significant additional protection cx::rrpared to 
Al te.rnati ves 4A and 4C (W'hi ch only include ground water p.l!Tping and 
installation of a final site cover). 

U.S. EPA RESKNSE 'Itl c:IIf1ENr t 3 : 

The Midcx:> Steering O:r.r..itt.ee proposes that Alternatives 4A or 4C include a 
sil t:j clay cover so that oontarr.inants in the soils -would be sl~ly leached 
into the grounj water and recovered in the ground water p.l!'rp ard treatment 
syste.-::. 

Alt.e.....,.-.,atives 4A ard 4C 'NOUJ.d leave a large reservoir of untreated hazardous 
substances in the on-site soils. At Midcx:> I, this includes an estilnat.ed 
70,000 lbs. of volatile organic compounds, 60,000 lbs. of copper, 30,000 lbs. 
of zinc, 20,000 lbs. of ~~. 10,000 lbs. of lead, 10,000 lbs. of phenol, 
10,000 lbs. of cyanide, 7 ,ooo lbs. of bis(2-ethyl-hexyl)Jtlthalate), 5,000 lbs. 
of polyaranatic hydrocartx:ms, an::1 100 lbs. of polyaranatic hydrocarbons. At 
Midcx:> II, this inc::lmes an estilnated 100,000 lbs. of copper, 70,000 lbs. of 
zinc, 30,000 lbs. of lead, 20,000 lbs. of volatile organic compounds, 20,000 
lbs. of c:::hran.ium, 8,000 lbs. of arsenic, 1,000 lbs. of cyanide, ard 400 lbs. 
of polychlorinated biJXlerlyls. 'Ihese weights are calo.ll.ated by Jll.lltiplyi.n:; the 
trench average c:onc::entrations by the est:ilnat.ed po.mds of soils to be treated, 
a.ssumi.n:3 that me cubic yard equals one ton. 

This large reservoir of hazardoos substances presents a future risk due to its 
potential to cx::ntinle cc:rrt:amination of the aquifer and due to potential for 
di.rect ~ia1 ard direct contact hazarcls. It~ very unlikely that 
this large reservoir of c:cntamination will be adequately l"f!!IDVed us in; cnl y 
passive unc:cntrolled natural leac::hi.n3 even for a lcn;J period of tilE. It is 
cpite p:lSSible that, if the site cap is disturbed in the future, zeraewed 
grc::urd water cx:ntaminatiat wculd be caused even after 1MTI)' years of CJI'001"d 
water punping and attainnent of c;ro.md water clearAJp acticn levels. taavirg 
the haza.rdals substance reservoir without treatment, would also re;u.ire that 
the ~ water pmp.i.rr3 system q:lel'Bte for a IIL1d1 lCDJU' pericd of tilne. 

Al1:hc:u3h the predaninant risk is due to gro.lJ'd water ingestiaa in the future 
usage soenario, the risks due to direct soil irgestia1 are also lilcely to be 
unacceptable in case of tuture developnent of the site, if the cx::nt.aminated 
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soils are not treated. A I"UTCer of the chemicals of Jft:ISt a::noern for the soil 
irqesticn hazard are relatively imnobile in soils. 'lhis in:::lU15es arsenic, 
polyaratatic hydroc:art:lcn&, polychlorinata:! biphenyls, bis(2-.thyl• 
t.xyl)p-.thalate, ard lud. £Yen if these cbemic:als alene nmailw:! in the 
CICrltalT\i.nated .oils at or near their~ ccr.::.rltnticn&, the r.idual risks 
4» to soil i..J'oqestion wculd be unaoceDt.able. At Midcc I, the ..tmat..::! 
lifetiJie cancer risk wculd be l X lo-s, and at Midcc II, 3 x 10-4. ln 
eddition, unaCXleptable .ub:::hn:nic risks wculd ZWMin for lead an:S bia(21'thyl­
hexyl)P,thalate at MicSoo I, and an unac:cept:able c:hn:nic ~c risk 
wculd Z"ttiMin at Midoo II tleca'-We of a:senic. ~ risk 1.-..J.s UMd above are 
fran the "Addendllr.l to PUblic Cement Feasibility Sbx!y" d&t..::! March 7, 1989, 
acept for the .ubd1rcn.ie risk, 'llohlch is fran the RINdi&l ln~Mstigation. 

A turther justification for dira::t treatment of the cont:.andnata:! .oils at 
Kidco I ard Midc:o II is that oonoent.rations of sane c:t.u.c:als are ailnilar to 
conoentrations in sane list..d hazardous wastes, for Which treatlw'lt is 
nqu~ prior to l~ disposal urder the lArd Di.llpo5al RMtricticns (40 CFR 
268). 'lhis includes c:hra!lium ard lead at Midoo I, ard c::h:anium, lead and 
arsenic at Midoo II. 

'lhe ~in.ing health risks due to in;estion of the ccnbiJIIinat..::! .oils for 
Alternatives 4A ard 4C c:culd be contrclled by ac::cess ftSt.ricticns. Hcwrver, 
Q:npes.s has Jnandated that v.s. D'A inpl~t %'11181ial acticns that utilize 
tzea~ to permanently reduce the toxicity, JIICbility or volun. of hazardous 
~..anoes to the extant pnetical. Given the Statute • • praferwx» and the 
uncertainty of their long tenn effectiveness, u.s. D'A ...U to avoid prilnary 
reliance on access r.t.rictions, institutional controls ard ccrrt&inllent 
..asures. u.s. !J:IA believes that eolictification CICIIC:ir.s with eoil vapor 
extraction will provide perNnent ~ion fran the hazards ~ to the 
cont:.andnated soils at this aite (if tnatability tMta lltDI tMy vil.l work). 
Hc:weYer, since solidification of hazarl5aus wast. has not a-.. pnct.ic.! long 
encu;h to twly .......tuate its long tum effec:tiwneu, len; taz:m ..Utorin; ard 
ilwtituticnal ccntrols will be~ for Alternatives 7 and a. 

CIJIItDfi' ... : 

'Dw etfcti....-..s of the .olidificatiCXVstabilization p:CCIU is \ft!U't&in. 

o.s. ra. E\!DiaEE '10 CIMIEN1' f4: 

IJM .olidif1caticiV'stabililaticn (S/S) tau t.n .-1-=t.d .. U. t..t 
1 •.-tzoat.S ..u.ble tecln:alcgy far t:zwtawat of balazdcaa ~ 
Cl:ll'ltainin; Cl<'aima, c:N'CIIiwa, ~. nic:bl, ailwr, anm1c lid ..Wwa. 
!his is l:uld Cl'l .-:alta of a.ta u-ta~! in en ~ tD t:bSa Ja). tN.le 
-,s .-y .m • effectiw in ~Uizing Cll9lftlc cap:llrllil, t:.ta t.Ya aawn 
tMt ~c ~ eoil8 can a. .alWfW blto a lDr P" NJjty, 
~ atap-lw atzw4th Jatci.al. 'lbl a.:ad of .,..,.tm ear..,. aite 
~ tar adj-.nt of u. flality of ttw rinll mote_.~ en 
tlw ... of effcti .... of tlw 8Dl1d1ficK1CI'l .. • If eftK 
8Dl1d1ficat1CI'l, IUPficant ~ - ~pant .... ~ 
~. u.t en atz 'Y iJ1Fc t3e Gill lldl • t:M - ~ far 
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Alternative 2 ~ the FS, NJ' be tw:r.Jired. If 110lidificaticn is ve:ry 
effective, a less cx:r.plex final site caver WCJ.lld be ac:::oept.able. 

U.S. EPA has a st.rcl'1g preference for permanent ni!W!Idial actions, am believes 
. ·that incineraticn follo..d by 110lidific:aticn is 1110re certain to prwicSe 

parNnent tre&tllent Of the CICll'1t.aJ!Iinted IIOilS. ln::inentiCI"' would reliably, 
am pemanent.ly destroy the Ol'9Cl"ic ccntanlinant5 am wculd leave a r.idual. 
ash that c:alld be ax-e easily aolidified bac::ause the organic Cl:ll!p:U'ds would 
be l"WTCYed. en the other han:!, incineratiCI"' is c::c:nside.rably la'e apensive 
an:! 1101idific:aticn cx:ril.u.! with 110il vapor extncticn has the JX'blntial to 
pt"C"'ide the sue ~ of protection. 'lherefore, at this tilre, u.s. EPA 
prefen to ilrplenent the 110lidificaticn alternative pen:tin;J the r.W.t.s of the 
trutabili ty tests. 

CXM!Dfi' 15: 

•Solidific:.aticn of the !".ideo II soils might interfere with an:! pr-=lude the 
c:cn~lated ~ion of the City of Gar)' Airport.." 

U.S. EPA R!SFCHSE 'ro CXH!ENI' 15: 

Measures will be taken to JM.ke the renedial actions at MidCXl II ~ti.ble 
with the Gal)• Airport ~ion if this cxx::urs. 

CXH!ENI' • 6: 

'lhe ham c:.aused by releases of the chlorides to the c;ro.md watar is divisible 
frcr.: any iJrpact frm the Midc:o sites a:'X! costs can be apportic:ned for the 
chloride a:m.amination. 

U.S. EPA RfSFCHSE 'ro CXMoiENI' f6: 

WU.le u.s. EPA dc»s not egr-. with this stat.-nent, it is not ftl......nt to the 
eelec:t.icn of a l'WII8dy, blt rather to the liability 1'11111ificaticns. u.s. EPA 
not.s that the HideD epraticns u.n.elv. likaly CliC:I'Jtri.tlu to the cbloride 
cantazl\inaticn. AvailCile aite ncards ildicate tMt lt, 010 9lllCN fcric am 
ferric ctllaride ~ am 60,155 CJl].lcrw of 119Ud ..... CICI'Itainin; 5\ HCl 
wre t:ak8n to IUdco I ar ICidco n. otblr w.t. tabn to the ait., ...,_ 
nccndll do ra: ~ty the wsta type, -.y al8o ....,. ~ tWit 
Cbl~. a:. of tt-. --.. wre l!Mly lpill.S cm:o the CJftUd ar 
cblpd into pita mto the .,Ufer in 8CICICIIrdanae vith the d1tp"M] JnCtic::. 
tar u- ait.. 1ft attiticn, at Jlidoo I, t:he -.1• in t:he autlwm half 
of the aite wre filled vith 'lricnclwn atariala ~the IUdco q.ratic:N. 
n is paai!)le that tMa fW CICI'Itritut.s to the cN.aride ~en at 
IUdao I. 

~. u.s. !:FA *- not .. vith the ~ ~ fer' calculat.ic:r1 
of thl ~ I & 1Jel ect1cn cmta attz'We to a. 81lt 
Cl:l'ltailaticn. "'-~ aa....-s bf a. llidi:D ...._ a-itt. •• ••­
that all a.ta of tba clllp wll ~ ~ lbauld-~ 
~ cart..~- to the 81lt ~- IJIUs Ja ll:lt 
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correct, because the costs for treatment are substantially reduced .nen usirq 
the deep well injection alternative ~ to the treatment oosts for 
discharge to surface wters or to grourrl wter (even witho.rt. treatment of the 
salt). In fact, deep well injection without treatment could l::e less expensive 
than treating to surface wter discharge stardartis or to drink.ing water 
starrlards (even withcot treatment of the salt). For exanple, the estimated 
incremental cost for treatin; the grourrl wter to drinkin; water starrlards 
(other than chlorides) at Midco I is $3,938,000 {present worth of alternative 
4C minus 4A plus $675,000 for the petition dem:>nstntion), '-hile the oosts 
attrib.Jtable to the deep well injection operation in Alternative 4A is 
$3,137 ,ooo. Similarly, at Midco II the estimated inctenental oost of 
treat in; to drinkin; 'Water stan:iards is $4 I 910 I 000 I '-hile the cost 
attrib.Jtable to the deep well injection operation in Alternative 4A 
is $3,491,000. 

If treat:lrent to meet I..an::3 Disposal Restrictions is required prior to the deep 
well injection, then the cost of the deep well injection system woold l::e 
increased oonsiderably, blt the degree of treat:ment required woold still be 
less than that required for reinjection into the calumet aquifer or for 
discharge to the Grard calunet River. · 

'The priJra.ry objective of the remedial actions at the Midoo I an:i Midoo Il 
sites is to address the contamination by hazardoos substances arrl not by 
c:h.lorides. Nevertheless, chlorides that are captured by the CJl"'C'.ll'1d wter 
treatlnent SJ~....e..-:: must be di5p:)SOO of properly. 'lhis is consistent with the 
awroach that u.s. EPA takes at other sites. For ex:a.":ple, at larrlfill sites, 
chlorides a..'"'e often mixed with the hazardous waste plume. In spite of the 
fact that the priJra.ry objective of remedial actions at these sites is to 
address the hazardcus substances arrl not the chloride phmwe, the c:h.lorides 
that are present in aey CJl"'C'.ll'1d -water ~ fran the grt::lll1'd trUSt l::e prq::erly 
clisposaj of by the party ooroucti.ng the remedial action at lan:ifill sites. 

CIJoMENr t7: 

'lhe State of In::liana shool.d issue a variance allo.;i.ng the discharge of the 
treated M.idco I groorrl water to the calumet aquifer: 

U o So EPA RESK:H5E 'It> CXJt1Em' f7: 

'!be state of Indiana does not have prilracy for the~ injection 
ccntrol program. 'lberefore, any ~ injectim 1IIJSt be 8Rlroved by 
u.s. EPA. "lhe reinjectim well would be c::cnsidered class IV unless the waste 
is delisted, sinoe the CJX"CllTT:3 water CX'I'ltai.ns liste:! haza:rdals wastes. 'lhis 
reinjection is net prttdbited if it is c:xnhx:ta:i for clear&lp of a release 
urder CElO.A or RC::RA. C!.'RCIA will allo.; this reinjectim if the CXI'1'talninated 
CJX"CllTT:3 water Jeets the cleanup actim levels am does not allow significant 
spreading of the salt plume. 

For clarificatim, there appears to be three ways to reinject without 
spreadin; the salt plume. One would be to a:nstruct a slurry vall a.r'CU'¥i the 
site, pmp an:! treat the qramd water within the site, an:! reinject the ~ 
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water within the slurry wall. Another alternative 'WO.lld be to pJ!T'p ard treat 
the grcurrl water for both hazardoos substarx:es and chlorides (such as by 
evaporation) arrl reinject the treated groon::J water off-site (Alternative 4E). 
'lhe t.h.ird is to pmp qra.url water,· treat it and reinject it near the site in a 
JMl"ll'ler that 'WOJ.ld not spread the salt plume. 

CDiiENI' 17: 

'Ihe State of Indiana should issue a National Pollutant Discharge Elimination 
System permit all~~ the discharge of the salty grt::J.l1'd water to the Grard 
calumet River fell~~ treatJTent of hazardoos substarx:es. 

U.S • EPA RESP::N5E 'It> c:x:JflENI' I 7 : 

I:Brres ard Mxlre 1 ..no c:onduct.Erl the FS for the Mi dec Steer in; O::mni ttee, 
c:onclooed that the State .of Irrliana would not all~ a discharge to the Grand 
calumet River without reduc~ chloride levels. HONever 1 in oroer to respond 
to the cx:mnent frt:IT\ the Midco Steer~ Ccr.r.Jttee, U.S. :EPA has contacted ID~ 
arrl ccrrluct.ej sere additional inte:rnal discussions. Personnel with the IDlli 
water o:::r.pliance section stated verbally that a preliln.inary review of data 
fr:::r: the Grand calumet River indicated that no excess capacity exists in the 
chloride allocations for the Grand calumet River, and that prelilninarily 1 it 
did not a~ that the State would allo..· a discharge with a dlloride 
concentration higher than 500 trg/1 for the Midco sites. U.S. :EPA followed up 
these conversations with a letter requesti.n; a formal determination on this 
1!13tter. 

CI:MIDrr • 8: 

Cleanup action levels should be periooically revised. 

U.S. EPA RESFCNSE 'ro a::MIDn' IB: 

'!his is provided for in the RJDs. 

CIH!EN1' 19: 

~y a1e deep wll &hCllld be installed to serve both of the Midc:o sites. 

U.S. EPA :RESPaE 'ro aMmli' f9: 

'!his is allOoll!ld for in the RJDs. Hoolever I it is not clear wtly the Steerin; 
O::lm\i.ttee feels the shared wll should be located at Midco I, aime Midc::o II 
will have a higher n~ rate aro has a larger area. 

-
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a:JoKNT flO 

"''he u.s. EPA arrl the State shoold serirusly cxmsider prc:hibiti.rr; use of the 
calumet aquifer as a so.m::e of dri..nkirq water due to the salinity issue. " 

U.S. EPA~ 'ro C1M1Dli' flO 

'Ihe results of the Midco RerrErlial Investigations i.rrlicat.ed that the salt 
contamination had only affect.Ed limited portions of the calumet aquifer. 
Al t.ho.lgh the Calumet aquifer is susceptible to contamination by surf aoe 
&o.lrOes, it is the intent of RCRA ard CERCI.A to control or rernediate these 
potential conta.'7linant souroes so that aquifers like the Calumet aquifer can b= 
safely used. 
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About the Guide 

This guide is intended to familiar­
ize the public with the regulations for 
the Underground Injection Control (UIC) 
Program. Technical criteria for the 
program were published in the Federal 
Register June 24, 1980 and codified aa 
Part 146 of Title 40, Code of Federal 
Regulations. Procedural requireMents, 
state approval process, and the peralt 
issuing process were promulgated on 
Hay 19, 1980 as part of the Consolidated 
Permit Regulations aa revisions to 
40 CFR, Parts 122, 123 and 124. The 
Part 122 and 123 Regulations were deconaol­
idated aa technical amendments on April 1, 
1983 (48 Fed. Reg. 14145) and now appear 
as Parts 144 and 145 of 40 CPR. 

Subsequent to the promulgation of 
these regulations, the Safe Drinking 
Water Act was amended. A.ang other 
changes, the amendment• added a new 
Section 1425 to the Act. Section 1425 
establised an alternative .athod for a 
state to obtain primary enforcement 
responsibility for those portions of ita 
UIC program related to the recovery and 
production of oil and gas. The Hay 19, 
1981 Federal Register (Vol. 46, No. 96, 
p. 27333) contains Section 1425 guidelines. 

Also, the Environmental Protection 
Aqency amended the regulations listed 
above on August 27, 1981 and February 3, 
1982. These amendments were promulgated 
as part of a legal settlement reached 
with a number of companies, trade associ-~ 
ations, and the State of Texas. ~ 

~ 



l 
I 

Table of Contents 

I. THE UIC PROGRAM IN PERSPECTIVE 
National Concern for Ground Water 
Conqress Acts 
Backqround of the Regulation• 

II. MAJOR CONCEPTS OF THE UNDERGROUND 
INJECTION CONTROL PROGRAM 

Potential Pathways of Contamination 
1. Faulty Well Con•truction 
2. Nearby Well• 
). Faulty or Fractured 

Confining Strata 
4. Direct Injection 
5. Lateral Displacement 

Requirements for Injection Well Classes 
Class I Clasa IV 
Class II Claaa V 
Class Ill 

III. PERMITS AND RULES - TOOLS FOR REGULATION 
Who Must Obtain a Permit 
who May Be Authorized by Rule 
Basic Per•it Requirements 
How to Obtain a Permit 

IV. STATE INVOLVEMENT IN UNDERGROUND 
INJECTION CONTROL 

Indiana's Authority to Regulate 
InJection Wells 

V. EPA'S UIC PROGRAM ~R INDIANA 

MATRIX OF STATE REGULATORY AUTffORITY 

APPENOIX A - LIST OF CONTACTS RE­
l~IIDING UNDERGROUND INJECTION IN 
TtiE STATE Ot' INDIANA 



-·~ 

~ ... ~ 

I. THE UIC PROGRAM IH PERSPECTIVE 

National Concern for Ground Water 

Most areas of the United States are 
underlain by geological formations or 
strata that are capable of yielding 
usable quantities of water. Such geo­
logical formations are called aquifers. 

People have long relied on aquifers 
as the source of high-quality water. 
Today, about half of the American popula­
tion uses ground water for ita da.eat1c 
needs. 

In the arid areas of the country, 
aquifers are often the only source of 
water available. And with increased 
usage of water by industry, homes, and 
municipalities, national reliance on 
ground water is expected to increase. 

Ground water is also a vital link 
in the water cycle. Aquifers are re­
plenished by rainfall or other surface 
water percolating through the soil. In 
turn, ground water supplies the base 
flow of many streams and feeds lakes 
through underground springs. 

Recent years have seen a growing 
concern for the quality of ground water. 
Pollutants in surface waters or substances 
de~osited on the soil (e.g., pesticides 
and fertilizersl may be carried into 
aqutfers 1n the replenishment process. 
The land disposal of wastes (e.g., into 

1 
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injection vella, landfills, and surface 
1•pound .. nta) can alao cause contaml­
nanta to enter ground water. 

Injection vella can be either bene­
ficial or a .. jor proble• in thia regard. 
It ia eati .. ted that perhapa aa many aa 
500,000 injection vella are in operation 
nationwide. ~h••• vella involve a broad 
variety of practicea from beneficial 
purpoaea (e.g., aquifer recharge and the 
production of oil, gaa and •ineralst, to 

· . the !•proper diapoaal of toxic and 
ha•ardoua waatea. 

Yhe cont .. ination of ground water 
ia a .. tter of grave concern. Ground 
wat.r 1a uaually aaau.ad to be of high 
quality and ia often uaed with little or 
no trea~nt. Cont .. ination ia uaually 
d iacovered when the conaumer becomes ill 
and, in .. ny caaea, the only practical 
aolution ia to aearch for another source 
of freab water. Becauae of the alow 
.a .... nt of ground water, it May be 
decade• or even oenturiea before the 
aquifer'ta once .are uaable. In aome 
oaaea, c~ cont .. tnation can never be 
rev.raed and the reaource aay be loat 
torever. rinally, the effort to clean 
u~ the nation'• aurface vatera ia ham­
pered if the ball• flow of atreama is 
already oontaainated. 

~ongr••• Acta 

congreaa recognized these potential 
threata to ground water when, in the 
Safe Drinking Water Act of 1974 

2 

(P.L. 93-523), it inatructed the Environ­
mental Protection Agency (EPA) to eatab­
liah a national program to prevent 
underground injection• which endanger 
drink1ng water sourcea. More apecific­
ally, the Safe Drinking Water Act CSDWA) 
requires EPA toa 

o Publish ainimu• national require­
menta for effective State Under­
ground Injection Control (UIC) 
prograaa. 

o List atatea that need UIC prograaa. 

o Hake grants to atatea for developing 
and impleaenting UIC prograaa. 

o Review proposed atate proqraaa and 
approve or disapprove thea. 

o Promulgate and enforce UIC programa 
in listed atatea if the atate 
chooses not to participate or doea 
not develop and operate an approvable 
progrllll. 

Several pointa are worth noting 
about the atatutory aandate. Pirat, the 
SDWA was intended to head off what 
Congresa perceived aa an emerging probl ... 
The comMittee report acca.panying the 
Act (H. Rept. 93-1185, p. J2t Makea 
clear that no burden ia laid on !PA or 
the state to prove actual contaMination 
before establishing regulations or 
enforcing them. Second, UIC ia clearly 
to remain a state proqram. Statea are 
expected to assume primary responsibtlity 
for fashioning and operating effective ~ 

~ 
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program• in their atatea. The EPA is 
required to atep in only if a state 
chooaea not to participate in the program 
or faila to adMiniater ita program 
effectively. IPA alao haa direct reapona­
ibility on Indian landa. Third, Congress 
enjoined IPA to obaerve three provisions 
in eatabliahlng regulations. The 
regula tioM • 

o Are not to interfere with or impede 
oil and 9A• production unleas 
neceaaary to protect underground 
aourcea of drinking water. 

o· Are not to diarupt effective exist­
ing atate prograaa unneceaaarily. 

o Are to take local variations in 
geology, hydrology and history into 

· account. 

Background of the Regulations 

IPA originally proposed regulations 
to iaple .. nt Part C of the Safe Drinking 
Water Act (SDWA) on August 31, 1976. 
That propoaal included the program 
regulation• and the technical criteria 
and atandarda for the UIC program. 
N~roua written COMMent• were filed and 
ma~y peraone ca. .. nted at three public 
hearinga. 

After careful review of those 
public ca..enta, IPA determined that 
there vera .. ny waya that the 1nitial 
proposal could be •ade generally more 
flexible and leas burdensome without 
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sacriflcing the resulting environmental 
protection to any significant degree. 
Further, in the fall of 1978, the Agency 
decided to consolidate the regulation• 
for ita major penait progra~~~a. 

As a consequence of these decisiona, 
the UIC progra. regulations were repro­
posed on April 20 and June 14, 1979. 

After five public hearings and 
review of public comment• the Agency 
promulgated final Consolidated Penaita 
Regulations on May 19, 1980 and Technical 
Criteria for state UIC prograaa, on 
June 24, 1980. 

A number of trade asaociationa, 
mining companiea, oil and gas producers, 
iron and steel producers, and the State 
of Texas petitioned for review of these 
regulation&. In all a list of 93 issue• 
was filed by the petitioners vith the 
court of Appeals for the District of 
Columbia Circuit. In response to the 
legal challenge, the Agency propoaed 
amendments to the regulations on October 1, 
1982 and promulgated final amend .. nts to 
ita Consolidated Permit Regulations and 
Technical Criteria and Standards for 
state UIC programs on August 27, 1981 
and February 3, 1982. However, on April 1, 
1983, the UIC regulations were deconaoli­
dated from EPA's other permitting programs. 

Thus, public comments, further 
study, amended legislation and internal 
management improvements are the principal 
toundattona of the UIC program. 
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II. MAJOR CONCEPTS OF THE UNDERGROUND 
INJECTION CONTROL PROGRAM 

congress intended the UIC prograM 
to protect not only the ground water 
which already serves a source of drinking 
water but also the ground water that 
could potentially serve aa an underground 
source of drinking water (USDW). The 
regulations propose, therefore, that all 
aquifers or portions of aquifere currently 
serving as drinking water aourcea be 
designated for protection. Furthermore, 
any other aquifer or portion of it which 
is capable of yielding water containinq 
10,000 or fewer milligra.s per liter of 
total diasolved solids should also be 
designated. 

However, not all underground water 
sources are suitable for providing 
drinking water. Some aquifere are used 
for producing minerals, oil and gas, or 
geother.al energy. Other• ace eo conta.i­
nated or located in auch a .. nner that 
recovery of water for drinking purpoaea 
is neither economically practical nor 
technologically feaaible. An exempted 

' aquifer ia an aquifer or portion which 
would normally qualify aa a USDW but 
which for any of aeveral specified 
reasons has no actual potential for 
providing drinking water and haa been 
affi~atively identified by EPA as an 
exempted aquifer. If EPA exempts an 
aquifer or portion of an aquifer, it is 
not treated as a USOW subject to the ~ 
protections of these regulations. ~ 

~ 

7 

\ 



.... llfalf&cant Y•~• U ... ln tho 
IIC frotra• 

~- A.nl' ,..aotlc ro ... uon ""'ch '• c.,..blo of 
l'iOI.~Io ... atltto• of trou.- ••tor. 

!!l!. a ._r.,, •••••••· or •rlwon •h•ft, or •~• hoi•, 
....... - ...... ,. , ... , •• tlaall lJM ....... , .... ,.co ., .... , __ 

.. 11 lolt'la .. - ,_. .. paac ... nt or fl~l•• Into th• ,,._..r ... .,c rllaa., ~· a-' •••tlar .. ,.,tala ~•ed tn 
well ... .....,t ... ) U.OIItb a._ .... orlll••• •rtvoll or du9 ..... 

1lsltl • .. torlall or •batonee• .,.,eh 11- or .,.,., 
.... t~w .. Mid-la.t, u..,.a.e, alt14,., ol' any other lo .. or ....... . 

•ft!&ool ffl!lrle • A fOMtral atantu• for lnjoctlOft 
.. aaa .. aitR •• t t UMro ta ~· 111 •ltlllftcant 
toaa. .. ua lila •ll'o ••"'-• tlllltl .. or paclaot1 •-' Ul alt• 
a&fa...t •n••• of llwU. lllet-n Ulo .,.._..._, ca•&nt ant 

, .. -·· ...... 
"'1£'fZJ!!tH:'•• • "'- --•t or flut•• rr- tlaa .. u oc - lat.o _,.,,,.,... -rc•• of ..... , ........ 

..tf.l If f'!ll • 1M ,,.. .. tN wrhco ... n_._.,., an 
laj .. ao; la llla&clt aU ..... tllat penetrate tho 
&ajoa&a.. ....... , llle .... , ....... , ll noc•••••t• ropalro4. 
lt. -. • .. , .... 1.a ..... or a 11• .. r .. ll .. or ... , a ... 
, .... lit auo ••• ~~~a laJoat.a.. .. , a. aatornauvoly, til• 
...... ·"'-.., ........... ..,.-....-or ... , ..... uc•l 
ro ... la 111aaa ~ .. , .... tN lateral •tetoiiOo .... r ""ach tho 
a.-tal ....... ._ fOMI'at .. Itt lJM a.jocUDft _, c•~•• 
t.M ...... .aera&l- of flo&•• rr- tile '"'actiOft aono 
~ ....... , &afe ... l'lf .... ,, ... •olla, or loproporly ............... "'- -···· 
Potential Pathwaya of Contaminat1on 

7he baaic concept of the proposed 
UIC progr .. 1a to prevent the contamina­
tion of underground aourcea of drinking 
water by keeping injected fluids withln 
thetwell and in the intended injection 
zone. Ther• are five major ways in 
which injection practicea can cause 
flulda to •1grate into underground 
drinking water aources. The following 
di.cueaion deacribea each pathway and 
summarize• the technical requirements 
propoaec1 in the regulat1ono to prevt!nt 
migration through that pathway. 

8 
R•produc:ed l•om 
b••t ev•ll•bl• copy. 

1. Faulty Well Construction 

Leaks through the well casing or 
fluid forced back up between the well'• 
outer casing and the well bore, aa 
illustrated in Figure 1, may cause 
contaminant migration into a USDW. 

Preventive Requirements 

The regulations require adequate 
casing to protect drinking water aourcea, 
and adequate cen~enting .to iaolate the 
injection zone. Mechanical integrity, 
defined as the absence of aignificant 
leaks and fluid movement in the well 
bore, must be demonstrated initially and 
every five years thereafter • 

----·-----
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2. Nearby Wel h 

Pluids fro. the pressurized area in 
the injection zone may be forced upward 
through nearby well• into underground 
eourcee of drinking water, aa illustrated 
in P i9ure 2. 

Preventive Requirements 

Welle that penetrate the injection 
aone in the area of review .ust be 
reviewed to aeaure that they are properly 
ca.pleted or plUCJqed. Corrective action 
must be taken if they are not completed 
or pluC)g.d to prevent fluid migration. 
Newly abandoned wells •uat be plugged to 
conto.ra with IPA procedures. 

__ .. __ _ 
·---

,. ... J, II&Aa8'1' -~u.s 
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3. Faulty or Fractured Confining Stata 

Fluids may be forced upward out of 
the pressurized area through faults or 
fractures in the confining beds, aa 
illustrated in Figure l. 

Preventive Requirement• 

Welle must generally be aited ao 
that they inject below a confining bed 
that ia free of known open faults or 
fractures. Injection preaaure •uat be 
controlled eo that fracture• are not 
enlarged in the injection &one or created 
in the confining bed. 

--·-·-----

racouaa I. UULn oa runuMD CUIIFI.IIIII lftA'I'A 
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... Direct Injection 

Well• .. y be deeigned to inject in­
to or above underground eourcee of drink­
in9 water, aa illuatrated in Figure 4. 

freventive Requirement 

Well• injecting hazardoue waete 
.. teriala or radioactive waete into 
underground 80urcee of drinking water 
are illegal. Hovever, well• injecting 
ha•ardoua vaatea or radioactive wastes 
into exe•pted aquifer• will not be 
banned. Vella that inject nonhazardoue 
.. terlal will be regulated in the future 
baaed on reccaMndatione to be formulated 
by the atatea. 

---------

ri4WU •• •aucr IIIJICTIC. 
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s. Lateral Dieplacement 

Fluid •ay be dieplaced froa the 
injection zone into hydraulically con­
nected underground eource• of drinking 
water, ae illuetrated in Figure 5. 

Preventive Require.ant 

The proximity of injection vella to 
underground eources of drinking water 
will be considered in future •it1ng of 
such welle. Well operator• will be 
required to control injection preeeure 
and conduct other .onitoring activit!•• 
to prevent the lateral •igration of 
fluids illuetrated in Figure 5. 

FIIOUIII S. LATUA&. .llfUIC__, 
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Aequire•ent• for Injection Well Claaaea 

~o iaple .. nt it• propo•ed technolog­
ical control•, EPA categorized well 
injection activitie• into five classes 
defined in Figure 6. Each claaa includes 
wella with aiailar function• and construc­
tion and operating feature• ao that 
technical requirement• can be applied 
conatatently to the cla••· A brief 
•uaaary ot the general underground 
injection oontrola propoeed for each 
alaaa are highlithted in Figure 7. 

• c, ... _. ..... ,. ............ l•J•ct ....... ulal, 
~ ... _ ......... u. ..... tJt tJte ....... t 
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.. 1M .ur- 1a _ .. , .. wtu oll ollo4 ... 
............... laj- ,. ..... ,., eM ... U~C~et .. _I}' 

., .u - .... - u ...... la.tiA ..,. .. _ ......... 

• "HI.UJ. .u .... tlloee ... -.. •• ,_ ,...... ,0, the .. ., ....... , .. 
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Claas I 

Cla•a I welle are likely to inject 
potentially dangerou• fluids, and will, 
therefore, have to Meet •trict conetruc­
tion and operating require .. nt• • 

Claaa I well• au•t inject into 
strata that are below the deepeet under­
ground •ource of drinking water and auet 
have an adequate confining layer above 
the injection zone. All Claa• I welle 
must be ca•ed and ceMented to prevent 
fluid •iqration and muet inject through 
tubing with a •uitable packer set i•••­
diately above the injection &one for an 
equivalent alternative). 

Mechanical integrity .u•t be demon­
strated upon completion of the well and 
every five yeara thereafter, and correc­
tive action must be taken on improperly 
plugged or completed wells within the 
area of review. ~ 

N 
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Cl••• l vell operatora are required 
to .onitor continuously the volume of 
diapoaal vaatea, and vell annular prea­
euree. Claea 1 operator• must also teat 
the ca.poeition of injected fluids 
periodically and provide the permitting 
author1ty vith quarterly operating 
reporta. 

lixt .. n Cl••• I vella are known to 
exiat in Indiana. 

;\••• II 

aequ1r ... nta for Clasa II vella 
.ftbo .. injection vella aeeociated vith 
oll and gae production) have been faah­
ioned in light of the congreeaional 
..adata that the UIC regulation• are not 
.to interfere vith or i•pede oil and gas 
prOduction unleaa neceaaary to protect 
underground drinking vater aourcea. 

~h• .. regulation• atte.pt to balance 
.. aeuree neceaaary for the protection of 
the enYiron.ent againat burden• imposed 
on the regulated ca..unity. 

Cl••• II injection vella are to 
have caaing and ce .. nting adequate to 
protect underground aourcea of drinking 
va~er. All Claea II vella vill also 
have to demonstrate Machanlcal integrity 
initially and every five years thereafter. 
However, only the applicant• for new 
Claae II per•ita •u•t review nearby 
velle in the area of review and take 
corrective action on those improperly 
ca.pleted or plugged vella. 
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Operators of Claae II vella are 
subject to l~mitatione on the preeaure 
and rate of ~nject~on. They must also 
monitor the injection pressure and 
volume, and the quality of the injection 
fluids at intervale depending on the 
type of operation. Annual reporta to 
the permitting authority are required. 

TWo thousand, three hundred and 
sixty Class II vella are known to exiat 
1n Indiana. 

Claaa III 

Construction, monitoring, and 
reporting requirements for these vella 
will resemble those for Claaa I vella • 
Class III vella •uat be cased and ce­
mented to prevent fluid •igrat1on. All 
Claaa III vella MUst coeply vith area of 
review requirements and demonatrate 
mechanical integrity. Claaa III vella 
will have the sa.e monitoring require­
menta as Claaa I vella, except that more 
frequent monitoring will be required of 
drinking water supply vella adjacent to 
the injection aitea. 

No Class III vella are known to 
exist in Indiana. 

Class IV 

Existing Claaa IV vella used by 
generators of hazardous waste and radio­
active waste and operators of hazardous 
waste management facilities which inJeCt 
dicectly into an underground source of 

17 
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drinking water will be closed as soon as 
poaaible, but in no event later than s1x 
.ontha froa the effective date of the 
prograa. No new Claaa IV wells which 
inject directly into or above an under­
ground aouroe of drinking water will be 
authorized or pa~itted. EPA considers 
the .. vella to be a aignificant danger 
tO underground drinking water sourcea. 
However, Claaa IV vella injecting into 
ex .. pt.d ~uifera will not be banned. 
BPA require .. nta for Claaa IV vella 
which inject above underground sources 
of drinking water have not be~n 
eatabliahed. 

Operator• of Claaa IV wells will be 
required to .onitor injected fluid 
cbaraoteriatica and volu.ea, aa required 
for ha•ardoua waatea under the Resource 
Conaervation and Recovery Act. Weekly 
.anitoring of the i•pact of injections 
on drinkint water aupply wells will alao 
be neoeaaary. Claaa IV well operators 
.uat aubait quarterly report• of operating 
reaulta and i ... diate reporta of chanqes 
in the characteriatica of water supply 
vella in the vicinity of Claas IV wells. 

Mo Claaa IV vella are known to 
exiat in Indiana. 

I 
Claaa v 

At preaent BPA haa too little 
inforaation on the extent, operation, 
and 1Mpaot of Claaa V vella to propose a 
auitable regulatory approach. The . 
regulationa, therefore, require an 

18 

requlatlons, therefore, require an 
inventory and an aaseaament of such 
wells in each state. Specific regula­
tory requirements will be faahioned 
after the completion of the aaaeas .. nta. 

EPA will take iMmediate action on 
any Class V well that posea a a1gnif1-
cant risk to human health. 

Between sixty and one hundred and 
fifty Class V wells are known to exiat 
in Indiana. 

19 

( 



J ,l ' ; 

III. PERMITS AND RULES - TOOLS 
FOR REGULATION 

Under the Act, EPA has the discretion 
to specify whether the mini•ua national 
requ1rements are to be applied through 
rules or permits. A rule ia a law, 
ordinance or regulation that aeta forth 
the standards and condition• under which 
an activity may be conducted. A perait 
is a apecific authorization to an individ­
ual to carry on an activity under the 
condition& and limitation• apecified in 
the permit. 

Each method of control ia appropri­
ate in certain aituationa. Although the 
requirement& t.poaed are equally enforce­
able under either method, permita are 
qenerally considered to make poaaible a 
greater degree of control. On the other 
hand, permits need .ore tiMe and reaourcea 
since they require• (1) the individual 
to file an application containing infor.a­
tion about hie propoaed activity, (2) the 
effective participation of the public in 
the review proceaa1 and (l) EPA peraonnel 
to review, write and proceaa each perait. 

Who Must Obtain a Permit 

OWnera/operators of Class I, Claaa II 
(except existing enhanced recovery and 
existing liquid hydrocarbon storage), 
and Class III wells must obtain a permit 
to inject. New vella (those that begin 
to inject after the effective date of a 
program in a state, must be authorized 
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by a per.it befo~e injection may begin. 
For exiating vella, the per•itting 
authority (EPA) will develop a achedule 
not to exceed five years, based on 
appropriate priorities, for issuing or 
reiaauing the perNita. Until the applica­
tion of the owner/operator of an exiatlng 
well baa been proceaaed, the injection 
•ay be authorized by rule. 

A ~r.it aay be eouqht either for 
an individual well or for a group of 
well• in an area. An area permit may be 
iaaued for a group of vella if they are: 

o Uaed to inject other than 
huardoua vaate. 

o Under the control of a single 
individual. 

o Within a aingle field, project 
or aite within a atate. 

o Of the aame type and construction. 

o Injecting into the same aquifer 
or aone. 

Under an area per.lt, additional 
vella that .. et the above criteria may 
be authorized administratively by the 
~r.itting authority. 

Who M!f Be Authorized By Rule 

Claaa II existing enhanced recovery 
and existing liquid hydrocdrbon stordqe 
vella, may be authorized by rule for the 
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life of the well. New Claaa IV wella 
injecting into or above underground 
aourcea of drinking water are banned. 
Existing Claaa IV vella injecting into 
underground aourcea of drinking water 
may be authorized by rule until they are 
closed but in no caae for aore than aix 
montha after the effective date of the 
proqraa. Claaa v vella .ay be authorized 
by rule until auch a time aa further 
regulations are iaaued by EPA. All of 
these rulea must apply the require .. nta 
specified for the appropriate well claaa 
in the UIC regulation&. 

As Mentioned above, ownera/operatora 
of existing vella waiting to file their 
applications and have th .. proceaaed .. y 
be authorized to inject by rule in the 
interim. Such rulea .oat incorporate 
the appropriate aonitoring, reporting 
and abandonment requir ... nta for each 
well clasa. 

Finally, in the caae of .ta.inent 
and substantial hazard to human health 
or the environment, or if aubatantial 
and irretrievable loae of oil and gae 
resources will occur, injection not 
otherwise authorized aay be deairable. 
In such cases, a temporary authorization 
to inject may be granted ad•iniatratively, 
subject to certain li•itationa. 

Basic Permit Requirements 

class I and Class V permits may be 
issued for up to ten years. Class II 
and Class III wells may be issued for 
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the life of the well. However, each 
Claaa II and Class III permit will be 
reviewed at least once every f1ve years. 
Duration of Claaa IV permits have not 
yet been eatabliahed. 

lach per.it moat be enforceable in 
the jur1a41ct1on in which it ia issued. 
It .uat apecify conatruction, abandonment, 
operating, .anitoring and reporting 
requlr .. enta appropriate to the well 
claaa. In addition, parmita •uat incor-

.porate appropriate ca.pliance schedules 
if abY corrective action ia to be taken 
by the well owner/operator. Finally, 
peralta •uat authorize the right of the 
perai~ting authority to have access to 
the well and the related recorda to 
aaaure cc:.pUance with permit terms. 

Bow to Obtain a Per.tt 

Applications for new injection 
vella ahould be filed with EPA in time 
to allow for the review and issuance of 
the perait prior to conatruction. 
Applioationa for existing wells will be 
filed according to the schedule estab­
liahed in each atate, but in no case 
later than four yeara after the effective 
date of the program. 
I 

UIC peralta for Indiana will be 
iaaued by IPA Reqion V headquarters in 
Chicago (eee Appendix A). Permit applica­
tiona auat be ai9ned by a policy level 
officer of the company except in the 
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case of Class II wells where applications 
may be made by individuals authorized by 
their companies 1n wr1t1ng to do ao. 
Applications muat contain a atatement 
that the signing officlal haa aat1sf1ed 
himself that the information provided 1a 
correct. 

The information that muat be avail­
able to EPA is specified for each well 
class in CFR Part 146. Generally, such 
information should include the aurface 
and subterranean features of the injec­
tion area, the location of underground 
sources of drinking water in the vicinity, 
the results of teats in the propoaed 
injection formation, construction features 
of the well, and the nature of the 
proposed injection operation. Contact 
with EPA should be made early in the 
project to obtain the necessary fonas 
and information. EPA can also provide 
guidance on appropriate aourcee of 
information necessary to co.plete the 
application. 

The review of a permit application 
begins with the receipt of a ca.plete 
application by EPA. The EPA considers 
the application, gathers such additional 
information aa it needs, and prepares a 
draft permit. The draft permit must be ~ 
presented for public comment for at tJ 
least 30 daya with a fact sheet that vl 
provides enough information that the 
public can make informed judgments about 
the proposed action. If there is suffi­
cient interest, a public hearing will be 
held and announced at least 30 days 1n 
advance. 
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Public comments must be taken into 
account in preparing the final permit, 
and the EPA will prepare a summary of 
the comments and its responses to them. 
A final permit ia then prepared and 
issued. Figure 8 presents a schematic 
au ... ry of the process. 

Pirat, IPA will also prepare an 
ad•iniatrative record that documents its 
deciaion aaking for both the draft and 
finel perait. Second, if sufficient 
intereat ia expreaaed, IPA May, after a 
public hearing, hold a further hearing 
with an opportunity for cross examina­
tion. !bird, if aufficient new informa­
tion baco .. a available during the public 
caa .. nt period, IPA may prepare a revised 
draft perait and aolicit further public 
coa•nt. A final IPA per.it does not 
becoae effective for lO days after it is 
i·aaued. During that tt.Jne, a permit may 
be appealed. Appeals will be considered 
in an established EPA process. 
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IV. STATE INVOLVEMENT IN UNDERGROUND 
INJECTION CONTROL 

The Safe Drinking Water Act clearly 
intends the statea to have the primary 
responsibilit~ (primacy) for developing 
and imple.enting UIC progra••· In 
fashioning these regulationa, BPA haa 
attempted to encourage atatea to aaaume 
primary responsibility (prtaacyt. 

Pri.acy atates muat have the author­
ity to regulate injection vella at 
Federal facilities within the atate. 
Injection on Indian Ianda, however, will 
remain a Federal reaponaibility if the 
state doea not have adequate authority. 

The State of Indiana haa not aub­
mitted an approvable UIC prograM to EPA. 
Therefore, the Safe Drinking Water Act 
mandatee EPA to eatabliah and run a UIC 
program in Indiana. The Indiana Streaa 
Pollution Control Board, 1n conjunction 
w~th the Indiana State Board of Health 
and the Department of Natural Reaourcea, 
through state law, conduct regulatory 
programs similar to the EPA UIC progr ... 
The Indiana Stream Pollution Control 
Board regulates all diachargea to ground 
water (except those related to oil and 
gas production) by the issuance of 
construction, operation and discharge 
permits. The discharge per11itting 
program is administered by the Indiana 
state Board of Health through the divi­
sions of Water Pollution Control, Land 
Pollution Control, Sanitary Engineering 
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and the Public Water Supply Section. 
All injection, diapoaal and enhanced 
recovery vella associated with oil and 
gaa production are regulated by the 
Indiana Oepart .. nt of Natural Resources 
which requires all drillers to be licensed. 
Injeot1on well operators must currently 
co.ply with both state and EPA requirements 
although Indiana haa the option of 
puraulnv prl .. cy for UIC at any time in 
the future. 

)0 

V. EPA's UIC PROGRAM FOR INDIANA 

All owners and operators ln the 
state of Indiana are required to co.ply 
with the UIC regulations liated in 
40 CFR Parts 124, 144 and 146 in addition 
to the Part 147 regulation• that pertaln 
to the particular c~bination of histori­
cal practices and geology unique to 
Indiana. 

Maximum injection pressure for the 
State of Indiana for vella authorized by 
rule is calculated by the use of a 
simple formula, baaed on a fracture 
gradient measured in psi/ft., to aaaure 
that operations do not initiate or 
propagate fractures in the injection 
zone. A fracture gradient of 0.8 pal/ft. 
will be used for Indiana. Owners or 
operators may apply for and receive 
permission to operate at greater pressures 
by applying for a perMit and de.anatrating 
that they will not endanger a OSDW. 

Due to the large nu.ber of vella 
involved, the area of review for Class II 
wells will be baaed on a fixed radius in 
order to avoid considerable delay in 
program implementation cauaed by processing 
requests baaed on many formulae. 

All Class I through Claaa V vella, ~ 
with the exception of Class II vella, ~J 
associated with oil and gas productlon, GO 
are currently regulated by the Indiana 
State Board of Health in conjunction 
with the Indiana Stream Pollution Control 
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Board (SPCB). Claaa II wells associated 
with oil and qaa production are regulated 
by the DepartMent of Natural Rsourcea. 
In addition, with promulgation of the 
federal progra., all injection wells 
•uat ca.ply with the Federal UIC 
regula tiona. 
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APPENDIX A 

LIST OF CONTACTS REGARDING UNDERGROUND 
INJECTION IN INDIANA BY WELL CLASS 

EPA Region V 
Ground Water Protection Branch (SWD-12) 
230 South Dearborn 
Chlcago, IL 60604 
Hark Vendl (312t 886-6195 

Class It 
Indiana Stream Pollution Control 

Board 
1310 West Michigan Street 
Indianapolis, IN 46206 
Virgil Bradford (317) 633-0700 

Indiana State Board ot Health 
1130 West Michigan Street 
Water Pollution Control Division 
Indianapolis, IN 46206 
Larry Kane (317) 633-0761 

Claaa II: 
Indiana Strea~ Pollution Control 

Board 
1330 West Michigan Street 
Indianapolis, IN 46206 
Virgil Bradford (317) 633-0700 

~ 
Indiana State Board of Health CJ 

( 

1330 West Michigan Street " 
Water Pollution Control Division 
Indianapolis, IN 46206 
Larry Kane (l17t 633-0761 
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Claaa Ila Aaeociated with oil and gas 
production. 

Indiana Department of Natural 
Reaources 

911 State Office Building 
Indianapolis, IN 46204 
Bo.er Brown (317) 232-4055 

Claaa III1 
Indiana Stream Pollution Control 

Board 
lllO Weat Michigan Street 
Indianapolis, IN 46206 
Virgil Bradford (317) 633-0700 

Indiana State Board of Health 
1ll0 Weat Michigan Street 
Water Pollution Control Division 
Indianapolia, IN 46206 
Larry Kane (317) 633-0761 

Claaa IVa 
Indiana Stre .. Pollution Control 

Board 
lllO Weat Michigan Street 
Ind1anapo11a, IN 46206 
Yir9il Bradford (317) 633-0700 

Indiana State Board of Health 
1ll0 Weet Michigan Street 

1 Water Pollution Control Division 
Indlanapolia, IN 46206 
Larry Kane (317) 633-0761 
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Class V: 
Indiana Stream Pollution Control 

Board 
1330 West Michigan Street 
Indianapolis, IN 46206 
Virgil Bradford (117) 633-0700 

Indiana State Board of Health 
1330 West Michigan Street 
Water Pollution Control Division 
Indianapolis, IN 46206 
Larry Kane (317) 633-0761 
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1.32 

Extraction Protocol 
Vaste Treat•ent Results for Inorganics 

This attachment tabulates the data used to develop the conclusions in the 
report for chemical extraction and soil vashing and immobilization of 
inorganics. The influent and effluent extraction protocol concentrations 
in the vastes are reported, as vel! as the corresponding reductions in 
mobility. The data are sorted by treatability group, technolofY group, and 
contaminant. Not all treatability groups have data for all technology 
groups. 
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SOli. WASHINr. 
SOIL WASHUIIl 
SOli, WA!'iH INr. 
SOIL WASHIN<l 
SOli. WASH ltiG 
SO 11. NASH I NG 
SOIL WASHING 
SOIL HASHING 
SOIL WASHINr. 
SOIL WASHING 
SOIL HASHING 
SOIL WASHING 
SOli. WASHING 
SOli. WASHitiG 
SOli. MASHING 
SOIL MASHING 
SOIL MASHING 
SOIL WASHING 
SOIL WASHING 
BOIL WASHING 
SOIL WASIIING 
SOIL WASHING 
BOIL WASIIING 
SOIL WASIIING 
SOIL WASHING 
SOIL WASHING 
SOIL WASHING 
BOIL WASHING 
SOIL WASHING 
BOIL WASHING 
SOIL WASHING 
SOIL WASHING 
BOIL WASHING 
SOIL HASIIING 
SOIL WASHING 
SOIL WASHING 
SOIL WASIIING 
SOIL WASHING 
SOli. WASHIN<l 
SOJI, WASIIIN<; 
SOil. WASil JNo; 

I.F.Ail 
I.F.Ail 
u:ao 
ZIN<: 
ZINC 
ZIN<: 
CAIIMIUH 
CAIIHIIIH 
ZINC 
CIUlHIUH 
LEM 
CIUlHIUH 
CAIIHIUH 
ZINC 
ARSENIC 
t.F.Ail 
I'AilMIUH 
t.r:AO 
ARSENIC 
ZINC 
IINC 
CAJIHIUM 
UNC 
AIISF.NIC 
IUtSI!NIC 
IUtSENIC 
ZINC 
&INC 
CAIJIIIUM 
&INC 
IUtSEIUC 
CIUlHIUH 
UNC 
ZINC 
CAIIHIIIH 
rAJoHIIIH 
ARSENIC 
ZINC 
I.EIUJ 
I.F.Ail 
I,P:JIID 

sou. 
SOIL 
SOIL 
SOli, 
SOli. 
sntt. 
SOIL 
SOIL 
SOIL 
SOIL 
SOli, 
SOIL 
SOli, 
SOil, 
SOil. 
SOil. 
SOIL 
SOli. 
SOli, 
SOli, 
SOli. 
SOli, 
SOil, 
SOIL 
SOIL 
SOIL 1'1 
SOli. 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
sun. 
so II. 
SOil, 
SOil, 
SOil. 
SOil, 
Sfl II. 
~ ..... 
$HI I. 

p,.., .. , 1 
....... , fll/011/1'111'1 

Teat 
f>o<"u-nt Nu...,er """' 

-----------------· 
ORO·TS I·RT-!0011·1 
Ollll·TS I ·RT-£1JOW·I 
0110-TS I ·RT·f!IIOW· I 
01111-TS I ·RT·EliOW- I 
OPII-TS I ·RT-EIIOif- I 
ORO-TS I ·IIT·EIJOW·I 
ORD·TSI·RT·EUOW·I 
ORO-TSI·RT·EUOW·I 
ORO-TSI•RT·EIIOW·I 
ORO·TSI·RT-£UOW·I 
ORO-TSI·RT-EIJOW-1 
ORO-TSI-RT-EUQN-1 
ORO·TSI·RT·F.IJOif-1 
ORO-TSI·RT·EIIOW-1 
ORO-TSI·RT·f!IION-1 
0110-TS I·PT·EIJOW· I 
ORO-TS I·RT-EIION· I 
0110-TSI·RT·I!UON·I 
ORO-TSI·RT·EUOW-1 
0111"1-TSI•RT•I!IIOW·I 
0110-TSI·PT-EUOW-1 
ORO-TSI-RT·EUOW·I 
ORfl-TSl·IIT·P:IIOW-1 
ORil-TSI·RT·EUQtf·l 
ORO-TSI•IIT·f!IJON· 1 
0110-TS I·IIT·EIJOW·l 
ORO-TSI·IIT-EUQW-1 
0110-TSI·IIT·EUOW·l 
0110-TSI·IIT·EUQW·I 
ORO-TS I·IIT·EIJQW-1 
0110- TS I •ItT -f!II(IW· I 
ORil·TS 1-RT-!110"· I 
0110-TSI·IIT·EUOW-1 
ORO·TSI·RT-EUOW·I 
ORO-TSI·RT·EUON·l 
ORO·TSI-RT·EII(IW· 1 
ORil-TSI-RT·EIIQM-1 
ORO-TSI•RT·EIIUif·l 
ORI>-TSI-RT-P:IIOW-1 
0111"1-TS I ·liT F.IIQM-1 
<1101\- TS I· lOT- t·.uow · I 

" !12 
!18 
28 
1l 
16 
28 
~1 

2} .. 
~) 

22 
2) .. 
.,2 ., 
" 16 .. 
10 

• u 

" "' eo 
58 
~2 

~· fO 
40 
H 
.,II 
14 
H 
H 
.,J .,, 
46 
n 
2 I 
}II 



Tre•tablllty O~oup: Wll VOLATILE MI:TAI.S 

.1\TTIWIIHEHT F. 

AfiAT f"OR rnNTAHINATF.O !>nil. 
Jl11n•fl<t hy Rerturt inn In Hnhi I it y 

Foa- ln•ltva.-tual T,_..,.,,....,.,.t Tfllr·hnnlnql,.., 
lnfln.,.nt F.~etre(·•- f:lfhuu.t Y.wtrAf·f 

P~dce•• C1r0up1 CIIEHICAI. EIITIIACTIOM AND 5011, WASHING 

teoblllty lnflu .. t Qlll Effluent out 

""" lleduetlon Conoen .... , .. , Cone en CPPM) r.ff Pro~eaa o~~r.ript ion CnntJtmin"ut N .. m,.. ------- -------------------- --------------------------
u 0.11JSIOO o.uoeo o.nooo SOIL WASitJNG CAOMIUH 

n o.nusn u.toooo l.ltOOO SOIL WASHING CAOHIIIH .. o.ns1n9 19.90000 'l.llOOO SOIL W"SHINH u:JUJ 
ts o. n•n•o •• ,9000 l.l'lOOO SOl L WASH IN!; AI'SP:Nir 

u 0.1Ut100 o.uooo o.uooo SOIL WASHING CAOHIIIH 

u ... , .... o.ttoOO o.uooo SOIL WASHING LEAO 

•• O.UJIIOO O.ttoOO 0.15000 SOIL WASHING LF.Ail ., ... , .... o • .,ooo O.l'lOOO SOIL WASHING l.EAU 

50 o.n'lUU 19.90000 6.UOOO SOIL WASHING LEAD 

51 ....... 00 o.uooo 0.0~000 $OIL WASHING AIISF.HIC 

!U o .• ~UO')• Jt'l.90000 lJ6.tOOOO :SOIL WASHINr. ZIHt' , o.5o9noo 0.5)000 o.:uooo SOIL WASH I Hr. {' AIIH IIIH ,. o.u,ne 19.90000 11.67000 SOIL WASHIH<i u:"'' 

SOIL • !St d•t• point• SLUDGE ISl.UO) - 0 riAl A pniut' 

.. .. , .. : . 
[lat.,: Ol/OA/1'1119 

Sra 
""ctl .. ... Onr.uMent Nu....,er 

----------------~-
SOIL B 01'0-TSI-JIT-EIIQW-1 
SOli. B 01'0-TSI-IIT-EU()tl-1 
SOli, B ORO-TS 1-RT-t:IION-1 
SOil. B OR(l-TSI-RT·EII()tl-1 
SOIL B OIU>-TSI-RT-t:IION-1 
SOIL II 01'11-TS 1-RT-P.UQif-1 
SOil. B 01'0-TSI-RT-EIIQN-1 
SOil. B 0110-TS I -AT -IWOW- I 
SOIL II ORO-TSI-RT-l!:IIQN-1 
SOIL II Ol>lJ-TS 1-PT-F.IIQN-1 
SOil, B 0110-TS 1-RT-[IIQW- I 
Sll 11. II ORII-TS 1-PT-f:IIOif· I 
SOli. II OPII-TSI-IIT-F.IIVH-1 

Teftt 
Hufft 

10 
l'> 
411 
I'> 

4 
4 

IO 
II 
H 
Ill 
~\ 

II 
l'> 



ATTAI'IIHF.NT E 

RI>AT f"OII I'ONTAHINATP:I> SOli, 
R•n•P•I t•y ,_.,, ... ,.,ion In ""'hi I it y 

For ln•livitlu .. l T'""'""'"' T~t·hnol•t•Jiflo~ 
lntlu,...nt ,.:xtra,;t - f.fflu ... nt t:•ttdt·t 

Tr••t•bllltr Group: ••• 
Proceee Group: 

VOLATIL& .. TALS 
IIIMOBILIIATIOH 

..... 
I 
2 
] 

• 
' I ., 
• t 

10 
II 
12 
ll 
141 

1 
2 
] 

• s 
I 

I 
2 
J 

• 
' I 
l 
I 

' 10 

Mobllltr 
llechtctlo11 

o.tt91Z21 
o.tttnu 

··"""' o.tttJIIS 
o.ttltltt 
o.ttltltt 
O.ttllUO 

··"""0 O.ttSOt20 
o.ttoaeto 
o.ttlt'Jto .... .,.,. 
0 • .,,,,. •• 
O.U2Ul0 

SOIL • .. , ..... 
O.ttllZOI 
O.tllUOO 
o.tlnooo 
o.tunto 
O.ctJIIOO 

IIOIL • 

o.tttnn 
o.ttiiJOI 
O.ttoUlt 
O.tiiJOOO 
O.tiiJOOO 
o.t1111IO 
o.tUSlSJ 
0.1151100 
0.1910221 
o.n1uoo 

SOIL • 

lnfl• .. t g.l affluent OUl 
Co11c•• C..._ l•f Concen (PPMt Eff P1or.eaa o~sr.rlpt lon 

noo.OOitO 
1200.00000 
uoo.ooooo 

li.JOOOO 
st.toooo 
St.tOOOO 
li.JOOOO 
St.toooo 
11.10000 
... ]0000 

t.IOOOO 
t.IOOOO 
t.IOOOO 
t,IOOOO 

It det• pointe 

an. 10000 
n.anoo 
O,SJOOO 
o.onoo 
9.20000 
o.uooo 

I clata pol11t• 

n.Joooo 
U.IOOOO 

Jts.tOOOO 
o.uooo 
o.nooo 
t.SIOOO 

U.IOOOO 
0.10000 

lO.tOOOO 
0.10000 

10 d•t• pointe 

1.10000 
l.toooo 
],00000 
0.01000 
0.01000 NO 
0.01000 ND 
0.02000 
0,01500 
0.01000 
0.11000 
o.soooo 
o.soooo 
2.00000 
1.10000 

-------------------- --------------------------
STJUIII,JZATIOH 
STABILIZATION 
STIUIILIZATIOH 
STABJI,JZATION 
STAIIII.JZATION 
STABII.IZATION 
STABII.IZATIOH 
STABILIZATION 
STABILIZATION 
STABILIZATION 
STABII.IZAT ION 
STAIIILIZATIOH 
STAll II, I ZATION 
STARII.IZAT ION 

I.P:AD 
I.F.AO 
I.F.AO 
I.P!All 
I.F.Ail 
I.P!A.O 
I.F.AD 
I.P!AO 
J.F.A.O 
I.F.AI> 
LF.A.O 
l.f.Ail 
l.f".Af) 
I.F.Ail 

SLUOGE fSI.UDI - 0 data points 

0.01150 
o.ouso 
0.01000 
o.oooto 
o.uooo 
O.ISOOO 

CEMENT SOLIOIFirATIO ZINC 
CEMENT SOLIOirtrATIO I.EAD 
CEMENT SOLIOIFICATIO CA.OHIIIH 
Ct:HF.NT SOLIOIFICATIO CAIIHIIIH 
CF.Mr.NT SOI.IOIFICATIO ZUft" 
CEMENT SOLIOIFICATIO LEAII 

8LUOG& fSLUOt • 0 dat• point• 

0.01000 
0.02000 
l.llOOO 
0.01000 
0,01000 
0,21000 
0.11000 
o.nooo 

21.40000 
0.11000 

FLYASH SOI,IDU'IrATIO CADMIUM 
FLYASH SOLIOIFICATIO ZINC 
FLYASH SOLIOIFICATIO ZINC: 
FLYASH SOLIDIFICATIO C.AilHIIIH 
FLYASH SOLIDIFICATIO CA.OHIIIH 
FLYASH SOLIDIFICATIO ~SF.NIC 
FLYASH SOLIOU'ICATIO ZINC 
FLYASH SOI,IDIFICATIO l.t:AD 
FLYASH SOI.IDIFH'ATIO I.F.A.O 
f"I,YASH SOI.IOif"lf"ATIO I.EAII 

SLUfiGE (SLIIOI - 0 .t .. ta point• 

SOIL 
SOIL 
SOil, 
SOIL 
SOIL 
SOIL 
SOli, 
SOli. 
SOli. 
SOli, 
SOli, 
SOIL 
SOli. R 
51111, R 

SOIL B 
SO II. B 
SOli, R 
SOIL B 
SOli, II 
SOli. 8 

SOIL B 
SOIL 8 
SOli. II 
SO II, II 
SOIL B 
SOli. R 
SOli. II 
SOli. R 
so II. R 
SOli. R 

,I 

p,.q .. : ., 

•••• .,: 0 l/011/1 'Ill 'I 

Te•t 
(a,lr.u .. nt H...,. r- NUM 

-----------------i 
9110-TSI-~T-FCAK-l 
980-TSI-~T-FCAK-l 
980-TSI-~T-FCAK-l 
980-TSI-~T-FCAK-1 

980-TSI-~T-I!:IIIIY-1 
980-TSI-~T-EUIIY-1 

980-TSI-IIT-FCAK-J 
980-TSI-~T-EUIIY-1 
9110-TSI-IIT-f"rAK-1 
980-TSI-~T·f"CAK-1 
980-TSI-~T-f"rAK-1 

980-TSI-IIT-f"CAK-1 
980-TSI·IIT-f"CAK-1 
9110-TSI-IIT-f"I'AK- I 

980-TS 1- PT- t:IIXT- I 
9110-TSI-IIT-f:IIXT-1 
0~1•-TSI-IIT-fHHf"-1 

980-TSI-PT-f:IIXT-1 
fl~fl-TSI-PT-f-HHf'-1 

(IPI•-TS I- PT · fHHt'- I 

0~0-TSI-IIT-fHHf"-1 

OIIP-TSI-IIT-f"HHf"-1 
0~0-TSI-~T-f"HHf"-1 

0110-TSI-IIT-FHHF-1 
0~0-TSI-~T·f"HHF-1 
Ollfl-TSI-IIT-t'HHf"-1 
C>llf•-TSI-PT-fiiHf"-1 
01111-TS I- PT- f"HHf"- I 
11~1>-T~;I-~T-f"HHF- I 
llllh-TSI-PT-f"IIHf"-1 

1 
~ 

1 

• 
~ 

1 

• ., 
1 



Tr .. tehlllty Group: Wll 
P~oc••• G~oup: 

VOl.ATlLII! HP.'fi\I.S 
I...OIIlLU.I\TION 

1\TTAniHF.NT 1': 

RoAT f"OR rnNTI\HINI\TF:n !:llll. 
"""k ... J l•y p .. ,, .. ,., I on In H<•l•l I it v 

For I n•l 1 vi •l•ut t Tr A;.t """'nt T.-rttn• .I, "I i ,.,. 
Jnfh• .. ut f:•t•.t•·• ~ f.tflu9\nl •:lttt.i•·t 

.... Mobllllf 
lleduotlon 

lnflu .. t GMl lffluent Qui 
Concen f•~l laf Concen CPPMI F.ll Prore~~ n .. ~~rlpl lon 

-------------------------- ----
l O.t99JUI ll.IOOOO 0.02000 CMBONATE IHHili'III.IUo rAJlHIIIH son. 
2 O.tlltlll J'JI.SOOOO ).97000 C'I\RROHATF. l .. tOR IJ,J7.A tiN!' ~o II. 
l o.nuno l,ltOOO 0,79000 CMRONA'fF. IHH<'I\11.1 Zll 1\ll~;f.N I,. ~OJ(, 

SOIL • l deta pointe IIWOOE ISLIJOI - 0 d .. ,. rnint!t 

R 
R 
R 

r .. ., .. : ,; 
ll.ot.,: 111/0A/I'lfl'l 

T4!SI 
t'nr:ulftlltnt Mulllh•r Jrlut~t 

··---------------! ---
ClPI>-TSI-PT·rHHP'-1 
III•I•·TSt-P·r-fnHr- I 
<•l'll·T~;J ·PT·f"HHf .• J 
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lDIIIISfllfifl IICOID IIDII • IPDifl 
mco u 

em. mm1 

.~r,rtlll r1;rs .,,, mu mm mmm aomm nu tomne; 

1 U/1111! lr••irearat t•lt tbt ll·foot l1c~ lotce·l$111 hhtt Ctrrupoaducr 
ICiltOflDg tell II clllltr I ltta·•eoacltacta 
at tbe lilt be replactd. 

l IS/11/H ltCOIItDdltlOI tbll a !l·foot ltc~ lot:t·ISIPI hhrt Corrupoo•nce . IOIItOrJat lt}l •• IIJtllltd lttl·,ttlcitiCII 
•• tlt aortl or aort•east of 
tlf 11te to c•eci tor a 
•••• 111d •••1ter. 

l Ulll/ll IOCIItDtltlOI tf I l/11/li lobtrt ltti·CtOICICICtS licl lolct·I!IPI Corrupoldnee 
pboac reacbllf atrccarot 
t•at 1 clay cJftr oo tte 
ttlt PitS 11 IDOICtSSiry. 

I U/14111 ltflltd 1:~edule tor lobtft lttD··t~ICltD:tJ ltcl lotct·ISIP! Corrupoodeoee 
••lueublu. 

l Ult5/U Plaat II froaadvlttr aaaplts lotcrt ltca·'coacltacce licb loict·ISIPl Corrupoadu:r 
collcctrd tor attal IDilJSL! 
till lr filtered . .... 

l! li/1511! Lttttr 11d table rcfle:tLDq J&ttl ltit•·,tOI:ltR:tl ltc' loict·ISIPl Carrupoadt oct 
c•a•••• 11 tar trratatAt 
ot trooodvittr 111ples 
tor uuls. 

I li!Ufll loc•atatltioa of 1 paoat lohrt lic•ard ltlct·ISIPI CorreapoadtQ;t 
call •••rt 1 re,uest ay lttl·,tOSCIIICtlltlflfCbA 
5tOICitiCII tar I ... 
rcdactioa at t•c Pbllt 
II flOIIdlltff 

flllltltl lilt Ill 
4talt4 •r loice of tle 
um. 

1 UJU/11 ltcaaae tf rapi• recotery lt.trt 1ttl·5tt1Cit1Ctl lie• ltict·ISIP& Ctrrupeducr • 
tf ''' ttlla ••riat 1111 
teats, tr•••••ctra till 
•• •••• to rtctrd rec,terr 
••• a pataaattc aetiod 
•••• ta recar4 aattr 
ltttll. llat, 1 ••tailed 

. ... a~aiftr •••• ttat ttl! . ....-.\ 
•• puhrad. ~--j .... . 

..... -.,;; 
l 16/U/H Llat tatliaiat atataa tf tatt ••••n Lu uc• 111u.-n · c.nutn•ua ' .1111 CII41Ctl. 4alilf ltfl·5ti1Cit1Ctl 

·: .... 
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lAI!IISfllflfl IICOID IIDI1 · IPD1Tl 

IIDCO II 
mt, IIDUU 

Cll/11111 r&;as Dlfl um uma -nmtm IOCIIIIT flPI tocmm 

ftlidtltlll rtll IIIPIIOf. 

It U11712l ltrlJtd ac•tdalre t:r lobrrt &tta·,toJCitiCtl IIC. ltiCt•ISIPl Ctrrupoaducr It 
coaplrtill tort. 

2 ll/11/17 f111l ftfillOII fi.Uiftd lacb loacc·ISIPl loJ 1111-llll Corrupoaducr II 
il th lldCO II u. 

' 17/I!IU (OIItltl II lffiJ of lie• loict·ISIPl lor hll • 111 forrupoldu:r 12 
llttflltittl dOCIItltJ. 

II ll/1!/13 ltrltt of lidco I ' II l.l.lrowo·Trzas ''I lieb loict·ISIPl Ctrrupoaduct 13 -II ltpom. hi Uti I tf 

17 171tl II S ltritl COIItltl 01 tbt hnd lour·PlC llcb loict·ISIPl Corrupoaducr " lldcc I • II II lcports. 

tl 17/ti/H lrritr 111 11alr1i1 of Jould licb IOICt·ISlPl Corrupoadu:r 15 
t•• first trlfta of tbt Stit~·fratti~••~ttt,!tt~. 
lidco I ••• II II ltports. Cu 

' 17111/21 ltfltV lid lfltttl COIItDtS ll,ld Jijdat·I.S. Drpt. et licb lalct·ISIPl Conupo•4uee H 
tt tbt Draft l1deo II II Iattrior 
leport •attd 12/2/li. 

3 ll/tllti tttttlll&tlOI ~It a•dltlOI&l lasil Coastaottlos·ISIPl Oltaa,ritttta,larit Corrtspoadca:t 1l 
lllplill, llllfltS lid 
tflllltiol Iff ltCtlllff. 

l '' Jtllll 
Ctlltltl II l1dco I 11d lt1111ld laktr·IIII licb loict•ISIPl Ctrrupn•uer n 
II lraft ltatCial 
ll,tltltltioll leportl. 

l I71U/ll li4co l aad lid:o Jl lrt•ijr Sltlllttr·lortoo ltc• lo1ct·ISIP1 Cerrupuduer u 
frttrtll ltports. UuiG! 

z ll/14117 Prep•••• artl !tr ~~ 1oil ltttrt lttl·;tiiCitiCtl hitrt ..... Ctrrupt~ducr %1 
Ill llfflf II II tlttiiiOI ........ u 
tf ~t I1Cco II rtttCl&l 
1nntitatltl. 

•IJ ITIUIU laat&ll&tita tf 111 ltllttriat ••••rt &tta·;ceacitacca lie• ltict·ISIP& Cannpeducr 11 
ttlla It lllct IJ. 

I ll/U/1t llCct II ttil 111 ttiCf. lt,trt lttl•5ttiCitlCtl ate• ltict•lllP& -· Ctnntt .. ucc zz 
, . .,. -

17115/H ltlc• II, tr•••• tlttr, laarrt &ttl·'•••ciearca ate• ltlct·IIIPl C.maptdew ll 
asrfact tater 111 11rfaee 
tt.iltlt lllplilt ICtlfltitl. 
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2 17117/ZI Coaetraa Oftr t•t tb1rd l1cb loiet·ISIPl loy hli·IU Corrupnduee H 
rouad of aaapllci. 

J 11/11/U Letter atttapt1Di reaolutloD l1:a loltt·ISIPl loy hll·IU Corrupoadu :e 25 
tf ll/P~ iaaues. 

u ll/U/13 COIItDtl 01 tat fllll II. l.l.lrm-mu lie& loict·ISIPl Cnrupoadu:t H 
lu.Couultuts 

2 Ill HI II Clarifi~at1oa ~f tat la1ted Joel Cr•ss· I.S. DOJ I.Oliao·Sidley i Corrupndu:e 27 
State's posit1oa ttat tbe lutu 
•e•clopaeat of tbe rcatd!&l 
tetioa tlttflltl''' is ; 
ttcaalcal taak •aaed oa 10 

O~Jt:tlft tf&l;atlol of t~•st 
ttatdi&l act1oos whitb art 
lOll C'DdDCift tO 111111:119 
or aitlf&tllf tbe tbreat 
to pobllC lt&Jtb, Wtli&rr or 
tlt tlflTODitOC. 

11 11/U/22 fttbDICll ttfltV COIItDtS (art StliPIOO·Ioy r. lieb loltt·ISIPl Corrupoadu:r a 
•• tae leatdial Opt1oas ltna 
he nuts. 

' 17/Um CoaaeAts oa t•e drift llcb Joi:t·ISIPl .., hll-111 Corrupudu:e H 
prtli1111rr l11t of 
rtatdial t•c•o~lOfltS 
114 fiaal COIItDtJ 
n th II. 
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